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T^IJEOFTIffiINVE^^^^oN 

MITOTIC KBSOBSIN INfflBlTO 

BACKGROUND OF THE INVENHON 

5 * TWsmvention relates to^f^^ 

inhifaitois of mitotie kinesins, in particular the mitotic kinesin KSP, and are useful in 
the tieabnent of dellular proliferative diseases, for example cancer, hyperplasias, 
restenosis, cardiac hypertrophy/immime disordftrR and i nflammari nii. 

Therapeutic agents used to treat cancer include the taxanes aijd vinca 

10 alkaloids. Taxanes and vinca alkaloids act on microtubules, which are ptesent in a 
yarifety of cellular structures. Microtubules aip the primary structural elemrat of the 
mifotiG spindle. The mitotic spmdle is responsible for distribution of replicate copies 
of the genome to eMh of the two dauj^ter c^^ 

presumed that disniptioh of the mitotic spindle by these drugs results in inhibition of 
15 cancCT cell division, and induction of cancer cell dealh. Hpwevtf , microtubules foma 
other types bf cellular structures, including tracks for intracellular transport in nery^ 
processes; Because these agents do not specifically target mitotic spindles, they have 
side effects that limit th^ - 

Improvements in the specificity of agents used t 
20 considerable interesrbecause of the the^ . 
the side efifects associated with the administration of these kgents could be reduced, 
traditionally, dramatic improvements in the treatment of cancer arfe associated with 
identification of therapeutic agents acting through novel mechanisms. Examples of 
this include not only the taxanes, but also the camptothedn class of topoisomerase I 
25 inhibitors. Froni both of these perspectives, mitotic kinesins are attractive targets for 
. new anti-cancer agents. 

Mitotic kinesins are enzymes essential for assembly and function of 
the mitotic spindle, but are not generally part of other microtubule structures, such as 
in nerve processes. Mitotic kinesins play essential roles during all phases of mitosis. 
30 These enzymes are "molecular motors" that transform energy released by hydrolysis 
of ATP into teechanical force which drives the directional movement of cellular 
cargoes along microtubules. The catalytic domain sufficient for this task is a compact 
structure of approximately 340 amino acids. During mitosis, kinesins organize 
microtubules into the bipolar structure that is the mitotic spindle. Kinesins mediate 
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movement of chromosomes along spindle microtubules, as well as structural changes 
in the mitotic spindle assodated with specific phases of mitoa^ 
perturbation of mitotic kinesin function causes mdfoi^tion or d)refimctio^ 

mitotic spindle, frequently resulting in cell cycle arrest and cell deaJh. 

5 Among the mitotic kinesins wWch have been identified is KSP. KSP 

belongs to an evolutionarily conserved kinesin subfamily of plus end-directed 
roicrotubule motors that assemble into bipolar homotetramers consisting of 
antiparallel homodimers. During mitosis KSP associates with microtujbules of fte 
mitotic spindle. IvCcroinjection of antibodies directed against KSP in1» human fce!is 

10 prevents spindle pole separation during prometaphase, giving rise to monopolar 

spindles and causing mitotic arrest and induction of progcamiriBd cell death. KSP iand 
rdated kinesins in other, non-huinani organisrns, bundle an^paraUe 
slide them relative to one another, thus fencing the twp spindle poles ^«rt KSP may 
also mediate in anaphase B spindle elpngatioh and foaissing of mictotiibdes at the . 

15 spmdlepole. 

Human K^P (also teOToed HsEgS) has be^ 
CeU, 83:1159-69 (1995); WWtBheadi et al., A 

Galgib etal., J, Cell BioL, 135:339-414 (1996); Blangy, et al., J BioL Cfaem., 
272;19418-24 (1997); Blangy, et al.. Cell Motil Cytbdcdeton, 40:174-82 (1998); 

20 Whitehead and Rattner. J. Cell Sci.. 111:2551-61 (1998); Kaiser, et al., JBC 
274:18925-31 (1999); GenBmik accession numbers: X85i37, NM004523 and 
IJ37426] , and a fragment of the KSP gpne (HOPS) has been described DLee, et al., 
Mol Endocrinol., 9:243-54 (1995); GenBank accession nurnbear L40372]. Xenopus 
KSP hbmologs. (Eg5), as well as Drosophila K-LP61 F/KRP 130 haiv^ been reported. 

25 Certain quinak>linones have recMitly beCT described as b^^ 

inhibitors of KSP (PCX Publ. WO 0i/30768imy 3. 2^^ 

Mtotic kinesins are attiractive targets for the discoye 
development of novel mitotic chemotherapeutics: Accordingly, it is an object of tiie 
present invention to provide confounds, methods and compositions usefulin &e 

30 inhibition of KSP, amitotic kinesin. 

SUMMARY OF THE I^ryHSr^ON 

The present invention relates to furanopj^midinone compounds diat 

are useful for treating cellular proliferative dishes, for treating discodfflcs associated 
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with KSP Idnesm activity, and foriiihibiting KSP kinesin. The compounds of the 




DETAItED DiESCRIPnON OF THE INVENTION 



5 



kinesins and are illustrated by a compound of Formula I: 




or a iphJomaceuticaUy acceptable SJ^^ 
10 one of W, Y and Z is 6 and the other two of W, Y and Z are dft 

'.ais-- -O-or.l;' •'. 
bis borl; 
mis 0,i,or2; 
15 riis 0to2; 

ttis 2,3,4or5; 

rI- is selected from: 

1) . H. . . 
20 2) Gi-Cioalkyl, 

3) aryl, 

4) C2-C10 allfienyl. 



-3- 
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5) C2-C10 alkynyl, 

6) Ci-C^perfluoroalkyl, 
,7) C1-C6 aralkyl, 

8) C3-C8 cyclpalkyl, and 

5 9) heterocyclyl, 

said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, aralkyi and heterocyclyl is optionally 
substituted >yith one or moiesubstituents selected froniR^; . 



'■ R2 and R^* axs indepen<fenily selected from: 



1ft 


1) 


H, 




2) 


(C=O)a0!bCi-Clp alkyl. 




3) 


(C=0)aObaryl, 




4) 


(C=sO)aQbP2-Cl0 alkenyl. 




5) 


(C=O)aObG2-Cl0 alkynyl. 


15 


6) 


CO2H, 




V 


Ci-C(S petfluoroidkyl, 




8) 


(C=0)a6bC3-^8 cycloalkyl. 




9) 


. (C=0)aObheterocyciyl, 




10) 


SOzNRVRS.and 


20 


11) 


SO2C1-C10 alk^. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterbcydyl iis optionally substituted 
with one or niore substituents selected fironi R5; 01: 

and r2' are combined to form -'(CH2)u'- wherein one of the carbon atoms is 
25 optionally replaced by a moiety selected frbm O, S(P)m» -NG(0)r, and -N(R^)t^, and 
wherein the ring formed when r2 aiid R^' aiie combmed is optipnadly substtitiied with 
one, two or three substituents selected from R^; 

r3 and R3' are independently selected from: 
30 1) H, 

2) (C=O)aObCi-Ci0 alkyl. 

3) (C=0)aObaryl, 

4) (C=O)aObC2-Ci0 alkenyl, 

5) (C=O)aObC2-Ci0 alkynyl. 
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6) CO2H, 

. . 7) C1-C6 perfluoroalkyi, 

8) (C=0)aObC3-C8 cycldalkyl, 

9) (C=0)aObfaeterocyclyl, 

5 . 10) SO2NR7R8, and 
11) SO2G1-C16 alkyl, 

said alkyl/aryl, alkehyl, alkynyl, cycloallsyl, and hete^ 
onie. or m^ore substituents selected fro 

10 orll3 and r3' along with the nitrog«i to which they are attached are cpinbined to 

form ring ^ which is a 542 membered m Which 
is optionially substituted with fcom one to six groups and which optionally 
incopbrates from one.to two addition^ heteroatoms, selected from N, O and S in the 
heterocyclering; 

R4 is independently selected frp^^^^ 





1) 


(C=O)aObCi-Ci0 alkyl, 




2) 


(C=0)aObaryl, 




3) 


(CK))aObC2-Cio alkenyl, 


20 


4) 


(C=0)aObC2-Cio alkynyl, 




^> 


CO2H, 




6) 


halo. 




7) 


OH, 




8) 


ObCi-C6 perfiuproalkyl; 


25, 




(C=0)aMR7R8, 




10) 


. CN, 




11) 


(C=0)aObC3-C8 cycloalkyl. 




12) 


(C=0)aObheterocyclyl,; 




13) 


S02NR7R8,and 


30 


14) 


SO2C1-C10 alkyl, 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; 
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R5is: 





iV 


rft:0"»onKri-Cin allcvl 




**) 






^) 




5 


4) 


<-2-^10 alkynyl, 










0) 






. 7) 


halo, 




8) 


CN, 




9) 


OH, 




10) 


ObCi-C6 perflupfioalkyl, 




11) 


Oa(C=<))bNR7R8, 




12) 


6x0,. 




13) 


CHO, 


15 


14) 


(N=0)R7r8, or 



15) (C==0)a6bC3-C8 cycloalkyl, 
said alkyl, aryl, alfcaiyl, al^yl, heterocyclyl, arid cyclpalkyl optionally substituted 
vath (me or more substituents selectedjtom r6; 

20 .R6 is selected from: 

1) <C=<))rOs(Ci^io)alkyl, wherein r arid s aie in 

2) 0|<Ci-C3)peifluoioaIkyl, wherein r is 0 or 1, 

3) . (Co-C6)alkylenie-S(0)ii^^ wheidri m " , 

'4) , .0X0, 

75 ■ ■ •■ -.5) . OH, 

. 6) halo, ^ ■ 

8) (C=0)rOs(C2-Cio)aIkenyl, 

; . 9) (C=0):Os(C2-Cio)alkynyl, 

30 iO) (C=0)rOs(C3-C6)cycloaIkyl, 

11) (C=O)rOs(C0-C6)alkylene-aryl, 

12) ((>0)rOs(Co-C6)aIkylene-heteipcyclyl, . 

13) (C=0)iOs(eo-C6)alkylene-N(Rb)2, 

14) C(0)Ra 
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15) (Co-C6)alkylene-G:02Ra 

16) C(0)H, 

17) (Co-C6)aikylene-G02H, and 

18) :C(0)N(Rb)2, 

: S said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to three substituaits selected &6m R^, OH, (Ci-C6)aikoxy, halogen, CO2H, 
d^,0(C=^)Ci<:6 alkyl. 0x0, and N(R^ 

R7 and R8 are independently selected fitpni: 

•lo,-.;. • . '■ 1) •' H,. 

2) (C=<))ObCl-Cio alkyl, 

3) (C=0)ObC^-C8 cycloalkyl, . 

4) (C=OPbaryl, 

5) <<>0)6bheterocyclyl, 
15 Ci-Cip alkyl, 

i) -aryl,;.- 
- 8) C2'<^10 alkenyl,; 
9) C2-G16 alkynyl, 

W) hetesrocyclyl, 
20 XI) C3-C8 cycloalkyl, 

12) S02Ra, and 

13) (C=0)NRb2, 

said alicyi, cycloalkyl, aiyl, heterocylyl, alkehyl, and aU^yl is optionally substituted 
. with one or moie substituents selected &om.R6. or 

25 \ : 

.. R7 and R8 can be taken togetfier with the nitrogen to which they arb attached to form 
a monocyclic or bicyclic hetefocycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional heteroatoms selected 
from N, O and S, said monocylcic or bicyclic hetraocycle optionally substituted with 
30 one or niore substituents selected from R6; . 

R^ is (Ci-C6)alkyl, (C3-C6)cycloalkyl, aryl, or heteiXMjyclyl; and 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6)cyclpalkyl, (C=0)0Ci-C6 alkyl, 
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; (C=0)Ci-G6 alkyl or S(0)2Ra 

A second embodiment of the invention is a compound of Fonriulal^ 
or a phannaceuticaUy acc^table salt or stereoiso 




5 " 

wherein R^R^ R^^, R^ B?\r\ and n are defined as above. : 

A third embodiment of the invention is a compound of Fonnifla 
a pharmaceutically acceptable salt or stereoisoiner thereof. 




10 III 

whe^eiI^,R^R^ R^', R', R^*, R*; and n are defined as above. 



A further einbodiment of the pissent inveri 
compound of Forniula or a pharmaceutically acceptable salt prstereoisoiner, 

15 /' ' - . . ^ •■; / 

wherein: 

ais 0 or 1; 

bis Oorl; 

20 omis 0,1, or 2; 

nis 0tb2; 
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Rl is sdec^fiom: 

■ ■■ .1)' -Et' 

2) Ci-Cio alkyl, 

■3);. -aryl,- ' 

5 4) C1-C6 aralkyl, 

5) C3-C8 cycioalkyl, and 

6) heterocyclyl, 

said alkyl, aryl, cycioalkyl, aralkyl and heterocyclyl is optionally substituted with 
one, two or ihiee substituraits. selected firom R^; 

JO..- ■ " • -■' ■ • ■ . 

. R2. and r2' are indepenc^ntly selected from: 

2) (C=O)aObCi-Ci0 alkyl. 

3) (C=0)aObaryl, 
.15 ; 4) CO2H, . V 

5) . G1-G.6 P^uoroaikyl, 

6) (CK))aObC3-C8 cycioalkyl, jind 
. 7) (C=0)aObheterocyclyl, 

said alkyl, aryl, cycloalkylj and heterocyclyl is optionally substimted with one, two 
20 or three substituents selected £com: R.^; 

R3 and r3' are independentiy selected firom: 

. ..; 1) H. 

2) (C=O)aObCl-Ci0 alkyl, 

25 3) (C=0)aObaryl, 

• 4) (C=0)a0be2-Cl0 alkenyl, 

5) ;(C=0)aObC2-ClO alkynyl, 

■ e): '. .coaH. ■•. ■• 

7) C1-C6 perfluoroalkyl, 

30 8) (C=0)abbC3-C8 cycioalkyl, 

9) (C=0)aObheterocyclyl, 

10) SG2lSIR7R8,and 

11) SO2C1-C10 alkyl. 
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said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optidnaliy subsitituted 
ywth one, two or three substitaents selected 

or R3 and along vdtfa the nitrogen to which they are attached 

«wwv 

5 fonnring — ^ wWchisa5-12menibei«dnitrogenK;ontainingheteipcy 
is optionally substituted witii £rom one to three R^ groups and which optionally 
incoporates firoin one to two additional hetero^toms, selected frbni O and S in the 
heteiocycle ling; 

10 R4 is independently selected from: 



15 



20 



30 



1) 


(C=b)aObCi-dio alkyl, 


2) 


(C=0)aObaryl. 


3) 


C62H. 


4) 


halo. 


5) 


OH, 


6) 


ObCi-C6 peifluoroalkyl, 


7) 


(C=0)aNR7R8, 


g) 


CN, 


9) 


(C=0)aObheterocyclyl, 


10) 


SO2NR7R8, and 


11) 


SOiCi-Cio alkyl. 



said alkyl, aryl, cycloalkyl, and heterocyclyl is bptionaliy substiiiited wife . 
or three substituents selected from R5; 



25 R5 



is: 



1) 


(C=0)aObCi-CiQ alkyl. 


2) 


(C=0)aObai^l, 


3) 


C2-C1O alkenyl, 


4) 


C2-C10 alkynyl, 


5) 


(G=0)aOb heterocyclyl, 


6) 


CO2H, 


7) 


. halo, . 



-10- 
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. • 8) • CN. 

• 9) OH, 

10) pbCi-C6 po^uoroalkyl, 

11) Oa(C==0)bNR7R8, . . 

5 12) 0X0, 

. 13) CHO, 

14) (N=0)R7R8,or 

15) (C=0)aObC3-C8 cyclodkyl, 

said alkyl, iaryl, alkenyl, alkynyl, heterocyclyl, and cycloall^l optionally substituted 
10. with one, two or ti^ 

r6 is selected ficom: 

1) (C==0)rOs(Ci-Cio)allq'l,whereihraiid8.are independently 0^^^ 

2) Or(Ci<;3)perfluoroalkyl, whereinrisOorl,/. 
.15 , 3) 0X0, 

••.:.4)'.-. OH.V 

;5)v- ■ .halo,: 

. ' : 6)' . . CN, • • . 

7) (C2-Cio)aIkenyl, 

20 8). (C2-Cio)^lkynyl, 

9) (C=0)rbs(C3-C6)cycloalIcyi, 

10) (C><))iOs(Co-C6)alkylene-aiyl, 

11) (ok})r6s(Co-C6)alkylene-heteix)cy 

12) . <C>=0)rOs(Co<:6)alkylene-N(Rb)2, 
25 ■• 13) C(p)R\ 

14) ; (Co-C6)a^e?iie<X32R 

15) C(0)ia. 

16) (C0hC6)aU^len6-CO2iH, and 

17) C(0)N^b^. 

30 said alkyl, alkenyl, alkynyl, cycloalkyl, ar^, and heterocyclyl is optionally sid^stituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alkoxy, halogen, CX)2H, 

CN/0(C==O)Ci-C6 alkyl, 0X0, and N(Rb)2; 



R7 and.R8 .are independeudy selected from: 
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1) 


H, 


2) 


(C=0)ObCi-Cio alkyl, 


3) 


(C=0)ObC3-C8 cycloallcyl. 


4) 


(C=0)Obaryl, 


5) 


(C=d)Oi)heterocyclyl, 


6) 


Ci-Cio alkyl. 


7) 


aryl, 


8) 


C2-C10 alkenyl, 


9) 


C2-C10 alkynyl. 


10) 


heterocyclyl, , 


11) 


C3-C8 cycloalkji, 


12) 


S02Ra» and 


13) 


(C=0)NRb2, 



said alkyli cycloalkyl, aryl, heterocylyl, aUcenyl, and alkynyl is optionally substituted 
with one, two or Ihree substihients selected^ to 

r7 and RS can be taken together with the nitrog 

a monocyclic or bicyclic heterocycle with S-? members in each ring and optionally 
containing^ in addition to the nitrogen, one or two additional heteroatoms selected 
finom N, O and S, said monocylcic or bicyclic heterocycle optionally subsJfituted with 
one, two or three substituentisi selcicted from R6; 

is (Ci-C6)alkyl, (C3-C^)cycloaikyl, aiyl, or heterocyclyl; and 
Rb is H, (Ci"C6)alkyl, aryl, heterocyclyl, (C3-C6)cycloaIkyl, (d=0)(X:i^C^ 

Another embodiment is the compdmid of the Formula n described 
inmiediiately ^ove, ot a phan^ 
wherein R2* is defined as H. 

And yet another embodiment is the compound of the Formula n 
(described immediately above, or a phannaceutically acceptable salt or stereoisomer 
thereof, wherein Rl is selected firom: (Ci-C6)alkylj aryl and benzyl. 
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Another emboddment is the compound of t^^ 
inimediately above, or a pharmaceutically acceptable salt or sterepispmer thereof, 
wherein R2 is selected from: (Ci-C6)alfcyl; R^' is defined as H; Rl is selected ficom: 
. (Cl-C6)aUcyl, aryl andbei^ 

R3 .is selected from: 

1) (C=0)aObCi-Cio alkyl, 

2) (C=0)aPbaryl^ 

3) Ci-^ile P<erfluoroalkyl, 

10 4) (C=0)aObG3-C8 cycloalkyl, . 

5) <C>=0)aObhetetocyclyl, 

6) S02NR7R8and 

7) SO2C1-C10 alkyl, 

said alkyl, aryl, cycloalkyi, and heterocyclyl is optionally substituted with one, two or 
15 three substituents selected froinR5; and 

R3' is selected from: 

1) Ci^ClOalkyli 

2) aryl, 
20 3) C3-C8 cycloalkyi, 

said alkyl, aryl and cycloalkyi is optionally sul)stituted with one or two siibstituents 
selected from: (C=0)aObCl-Cio alkyl, (C=0)aObaiyl, (G=0)aQb heterocyclyl, 

wherein heterocyclyl is selected from pyrrolidinyl, piperidinyl, piperazinyl, N- 
methylpiperaidnyi and morpholmyl, halo, OH^ 

25;' ' ■ ■■' ■ • ■* ' , . .■ ; • *. ■/ ■ " 

/ A further einbodiment of the present invention is iUustrSsed by a 
compound pf Formula IE, or a pharmaceutically acceptable salt or stereoisomer; 

wherein: 

30'- 

Siis Oor 1; 
bis Oor 1; 
mis 0, 1, or 2; 
nis Oto 2; 



wo 03/050122 



PCT/US02/38487 



r1 is selected from: 

■ '. ■[ 1). ' ■ "• • ■ ■ 

2) Ci-Gio alkyl, 

3) aryl., . ■ . • 
5 4) C1-C6 aralkyl. 

5) C3-G8 cycloalkyl, and 

6) heterocyclyl, 

said.alkyl, aryl, cycloalkyl, aralkyl and heterocyclyl is optionally substitotsd wifli 
one, two or three substituents selected lBcomR^>; . 

lo'- ■■ ■• . ■ • •', ■' - ■■ 

R2 and R2' are independently selected from: 

' H. , ' . 

2) (C=O)aObCl-Cl0 alkyl, ' • , 

. 3). (C=0)a6baryl, 

15 4) CO2H, 

5) Ci-Cg perfluoroalkyl, 

6) (C=0)aObC3-C8 cycloaUqrl, and 

7) .(C=0)aObheterocyclyl, 

said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 
20 three substituents selected from R^; 

R3 and R3' are independently selected from: 

•i)-. ■ H, . 

2) (C=0)aObCi-CiO alkyl, 

25 3) (C=0)aObaryl, 

. 4). (C=O)aObC2-Cl0.alhenyi, 

5) (C>=O)aObC2<^10 alkyhyl, 

6) CO2H, 

7) . Ci-Cfi pariEluoroalkyl, 

30 8) (C=0)aQbG3-C8 cycloalkyl, 

9) (C=0)aObhetetocyclyr, 

10) S02NR7R8,and 

11) S62C1-C10 alkyl. 
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said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heteiocyclyl is optionaUy subadtutBd 
wth one, two or tinro substituente selected 

orR3 fflidR3' alrag witti the nitrogen to 

5 . farm ring ^ch is a 5-12 mmbeied nitrogen-containing heterocy 

is optiohally substituted with Eromone to ax groups and which optionally 
incoporates fiom one to two additional heiteroatoms, selected fibm N, O and S in the 
heterocycleiing; 

10 R4 is indq)endehtiy selected Irom: 



15 



20 



30 



1) 


(CHD)aObCi-CioaIkyl, 


2) 


(G=0)aObaryl, 


3) 


CO2H. 


4) 


halo, . 


5) 


OR, 


6) 


ObCi-Cg peifluoroidkyi. 


V 


(C=0)aNR7R8, 


8) 


CN, 


9) 


(C=0)aObheterocyclyl, 


10) 


S02NR7R8.and 


11) 


SO2C1-C10 allg'l. 



said alkyl. aiyl, cycloalkyl, and heterdcyclyl is opticmally substituted with die, two. or 
three substituents selected fiom r5; 



25 r5 



is: 



1) 


(C=0)aObCi-Cio alkyl, 


.2) 


(C=0)aQbai7l. 


3) 


C2-C10 alkenyl. 


4) 


C2-G10 alkynyl. 


5) 


{C=b)aOb heterpcyelyl, 


6) 


CO2H, 


7) 


halo. 
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■■.•8) .CN,- 

9) OH, 

10) ObCi-C6 peifluoroal^l, . ; 

11) Pa(C=0)bNR7RSi 
5' 12) oxo, 

■ 13) CHO. ;. 

14) (N=0)R7r8, or 

15) (C=0)aObC3-C8 cycloalkyl, 

said alkyl, atyl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl pptiOTially substitat^ 
10 one, two or three substitueots selected ficom 

r6 is selected fix)m: 





4) 


OH. 




5) 


halo, 




6) 


CN, ■ 




7) 


(C2-ClO)alk!Bnyl, 


20 


8) 


(C2-Ci0)alkynyl, 




9) 


(C=0)i08(C3-C6)cycloalkyi, 




10) 


(C=0)iOs(Co-C6)a&ylene-aiyl, 




ii) 


(<>0)iOs(C()-C6)alkyfene-hetBrocyclyl, 




; 12) 


(C==0)iOs(CG-G6)aUcylene-NGRb)2, 


75 


13) 


C(0)Ra 




14) 


(C(ihC6)alkylene^02R^ 




15) 


C(0)Bt 




16) 


(Go-C6)alk34en^-Cb2H, and 




17). 


C(0)N(Rb)2, 



30 said all^l, aikraiyt, alkynyl, cycloalkyl, aryl, and heterocyclyl isi oiptiboally substituted 
with up to three substitoents selected from Rb, OH, (CirC6)aIkoxy, halogen, C62H, .. 

CN, 0(C==0)Ci-C6 alkyl, 0x0, and N(Rb)2; 
R7 and RS are independently selected ficoni: 



15 



1) 
2) 

. 3). 
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1) 


■ H. 


2) 


(OO)ObCi-Cioalkyl, 


3) 


(C=0)ObC3-C8 cycloalkyl. 


4) 


(Cf=0)Obaryl, 


5) 


(C=0)Obhetetocyclyli 


6) 


Ci-Cioalkyi, 


7) 


aryl, 


8) 


C2-ei0 allceriyl. 


9) 


C2-C10 alkynyl. 


10) 


hetecpcyclyl, 


11) 


C3-C8 cyclpalkyl, . 


12) 




13) 


(C=0)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
with one, two or three substituents selected from R^^ 

r7 arid R8 can be taken together with the nitrogen to which they are attached to form 
a. monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
contiaining, in addition to the nitrogen, one or tvyo. additional heteroatoms selected 
froin N, O and S, said monocyldc or bicyclic heterocycle optionally substituted with 
one^ two or three substituents selectedfroin R6; • 

R^is (Ci-C6)alkyl/(C3-C6)cycloalkyl, a^^ 

Rb is H, (Ci-C6)allcyl, aiyl, heterocyclyl, (C3M26)cybloaikyl, (C=0)QCi-C6 alkyl, 
((i=0)Ci--C6.alkyi or S(0)2Ra 

Another embodiment is the coinjpound of the Formula III descdbed 
ixximediately above/or a pharmaceuticaUy acceptable 
wherein R2' is defined as H. 

And yet another embodiment is the compound of the Fbiinula III 
descdbed immediately above, or a pharmaceutically acceptable salt or stereoisomer 
thereof, wherein Rl is selected from: (Ci-C6)alkyl, aryl and benzyl. 
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. Another embodiment is llie compotind of the Foqxxula IE described 
immediately above, or a phannaceiiticsdly acceptable salt or stereoisomer thereof , 
wherein R2 is selected finom: (Ci-C6)alkyl; R2' is defined as H; Rl is selected ftoin: 
(Ci-C6)alkyl, aryl and benzyl; 

R3 is selected fix)m: 

1) (C=0)aObCi-Cioalkyl, 

2) (C=^)aObaryl, 

3) Ci-C6 perfluoroalkyl, 

4) (G=0)aObC3-C8 cycloalkyl, 

5) (C=0)aObheterocyclyl, 

6) S02NR7r8, and 

7) SO2C1-C10 alkyl, 

said alkyl, aryl, cycloall^l, and heterocyclyl is optionally substituted with one, two or; 
three substituents selected fix)mR5; and 

R3' is selected from: 

1) Cl-Cioalkyl, \ ; ' 

. 2) aryl, ' 
3) Cs-Cg cycloalkyl, . 

said alkyl, aryl and cycloalkyl is optionally substituted witii one or two substituents 
selected from: (G=0)aObCl-Cio alkyl, (C=0)aObaryl, (C=0)aOb heterocyclyl, 

wheremhetenx^yclylis selected from pynx)hdmyl, piperi 
methyipiperazinyl and morpholinyl, halo, OH, O 

. Spedficexampleof the compounds of the instm^^^^^ 

3-ben2yl-2-(l-{(4-bromobenzyl)[2-(dime%^ 
d0i)yiimidin-4<31^ 

and the phanxmceutically acceptable salts and optical i^^ 

The compounds of the present inVOTtion may have as)^^ 
chiral axes, and chiral planes (as described in: E.L. Eliel and S JL Wilen, 
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Stereochemistry of Carhon Compounds, John Wiley & Sons, New York, 1994, ppges 
11 194190), and occur ju5 

diasteiepmOT, with all jpossible isoiners and mixtures thereof, including optical 
isomers, being included in the present invention. In addition, the coinpounds 
l^sclosed herein may exist as tautomers and both tautomeric forms are intended to be 
encompassed by the scope of the invention, even though only one tautonieric 
stracture is depicted. For example, any claim to compouiid A below is understood to 
include tautomeric structure ^B, and vice versa, as well as mixtures thereof. 





10 



B 



Wheii any variable (e.g. R4, r5, R6^ etcO occurs i^^ 
any constituent, its definition on each occurrence is independent at every other 
occurrence. Also, combinations of substituents and variables are permissible only if 
.15 such combinations result in stable compounds. Lines drawn into the ring systems . 
fcom substituents indicate that the indicated bond may be attached to any of the 
substitutable ring atoms. 

It is understood that substituents and substitutibn patterns on the 
cpni^mids of the ihsttot invention can be 
20 to provide compounds that are chemically stable and that can be readily synthesized 
by techniques known in the art, as well as those rnethbds set forth below, from readily 
. available starting materials. If a substituent is itself substituted, mth rnoire than one 
group, it is understood that tibiese multiple groups may be on the same ciarbon or on 
different carbons, so long as a stable structure results. Hie phrase "optionally 
25 substituted with one or more substituents" should be taken to be equivalerit to the 
phrase "optionally substituted with at least one substituent" and in such cases an 
embodiment wiU hiEive from zero to th^ 

liie word "of' in the claims should be construed in accordance with its 
logical operator definition as encompassing a siiigle listed element as well as any 
30 combination of listed eleinents. For example, the phrase "or a pharmaceutically 
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acceptable salt or stereoisomer thereof represents a or a phiumabeutically acceptable 
salt of the compound described, a stereoisomer of the coD^^ 
phannaceutically acceptable salt of the stereoisomer of the compound described. 
As used herein, "alkyl" is intended to include both 
5 straight-chain saturated aliphatic hydrocarbon groups having the specified number of 
carbon atonal. For example, Ci-Cio, as in "Ci-CiQ alkyF is defined to mclude 

groups having 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbons in a linei^ 

arrangement For example, "Ci-CiQ alkyr specificany includes niethyl,e^^ 

propyl, i-propyl, n-butyl, f-butyl, /-butyl, pentyl, hexyl, heptyl, pctyl, nonyl, di^cyl,. . 
10 and so on. The tenn "cycloalkyr means a monocycKc saturated aliphatic 

hy<hx)carbon group having Ae specified number of caA For example, 

**cycloalkyrMncludes cyclopropyl, methyl-<:yclopropyl^ 

ethyl-cyclopentyl, cyclohexyl, andsb OT. 

"Alkoxy" represents either a cycUc or non-^ycUc alkyl g^ 
15 indicated number of carbon atoms attached thrbugh an oxygen bridge. "Alkoxy* 

therefore encompasses the defmitions of alkyl and cycloa 

if no number of carbon atoms is specified^ the term "alkenyr refers to . 

a non-aromadc hydrocarbon radical, straight, branched or cyclic, cohtaming fixim 2 to 

10 carbon atoms and at least one carbon to carbon double bond Jp. ah embodiment 
20 one carbon to c£ubon double bond is present, and up to four hon-arom^ 

carbon double bonds may be present Thus, "C2-C6 alk^uyl'^meaiis an aH» 

radical having from 2 to 6 carbon atoms. Alkenyl groups include ethenyl, propeniyi, 
butenyl, .2-^niethylbutenyl andcyclohexeny^^ The stcai^t, branched or cyclic por^^ 
.of the alkeaiyl group may contain double bonds and may be substituted if ia substituted 
25 alkenyl group is indicated. 

ilie term "allqaiyr refas to a hydroca^ 
or cyclic, containing from 2 to 10 carbon atoms and at least one carbon to carbon 
triple bond! Up to three carbon-carbon triple bonids may be present Thusj "C2-C6 

alkynyl" meam an alkynyl radicd having fi^ 
30 include ethynyl, propynyl, butynyl ^ 3-mefliylbutyhyl and so on. The straigjit^ 

branched or cyclic portion of the alkynyl group may contain triple bonds and may be 
substituted if a substituted alkynyl group is indicated. 

In certain instances, substituents may be defined with a range of 
carbons that includes zero, such as (Co-C6)alkylene-aryl. If aryl is taken to ba 
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phenyl, this definition would include phen^^ 
CH(CH3)CH2CH<aH3)Ph, and so on. 

As used herein, "aryl" and the "af' in "anilkyl" intended to mean any 
stable iottonocycUc or bicyqlic carbon ring of i^^^ 
5 least one rinig is aromatic. Exaiiiples of such aryl elements include phenyl, naph^ 
tetrahydronaphthyl, indanyl and biphenyL In cases where th^ 
bicyclic and one ring is rionraromatic, it is miderstood that jattachmrat is via the 
aromatic rmg. 

The term heteroaryl, as used herein, represents a stable monocyclic or 

10 bicyclic ring of up to 7 atoms in each ring, wherein at least one ring is aromatic and 
contains from 1 to 4 heteroatoms selected fix)m the group consisting of O, N and S. . 
Heteroaryl groups within the scope of this definition include but are not limited to: 
acridinyl, carbazolyl, cimiolmyl, quinoxaUny^ 
furanyl, tfaienyl, benzothienyl, benzofuranyl, quinoU^ 

15 isoxazolyl, indolyl, pyrazinylj pyridazinyl, pyiidihyl, pyrimidinyl, pyrrolyl, 

tetrahydroquinoline: As \yith the definition of heterocycle below, ^Tbteteroaryl" is also 
understood to include the N-oxide derivative of any nitrogen-containing heteroaryl. 
In cases where the heteroaryl substituent is bicyclic and one ring is non-aromatic or 
cont^ns no heteroatoms^ it is understood that attachment is via the ^matic riiig or 

20 via: the heteroatom containing ring, respectively. 

The term "heterocycle" or "hetejx>cyclyr' as used herein is mtended to 
mean a 5r to 10-membered aromatic or nonaromatic heterocycle containing from 1 to 
4 heteroatoms selected fix>ni the group consisting of O, N and S, and includes bicyclic 
groups. **Hetefocyclyr • &ereff(uie inpludes the above rnentiiohed heteroaryls, as well 

25 as dihydrb and tetrathydro analogs^ 

include, but are not lirnited to th^ benzoinudazolyl, beri2x>f^ 

benzofiirazmiyl, benzopyrazolyl, beiizoiria2X>lyl, benzothioph^nyl^ benzoxazolyl^ 
carbazplyl, earbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl, indplyl, indolazmyl, 
indazolyl, isobenzofuranyl, ispindplyl, isoquiholyl, isothiazolyl, isoxazolyl, 

30 naphthpyiidinyl, oxadiazolyl, oxazoiyl, oxazoline, isoxazoline, oxetanyl, pyranyl, 
pyrazinyl, pyrazoljd, pyridazinyl, pyridopyridinyl, pyridazinyl, pyridyl* pyrimidyl, 
pyrolyl, quinazoiinyi, quinolyl, quinoxahnyl, 

1»trazol6pyridyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxanyl, 
hexahydroazepinyl, piperazanyl, piperidinyl, pyridin-2-onyl, pynro^ 
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morpholinyl, tliiomorpholinyl, dihydrobehzomiida^ dihydcobenzbfuitoyl^^ 
difaydrobenzotfaiophenyl, dihydtobenzoxazolyl, dihydrofuranyly dihydfbiinidazo^^ 
dihydroindolylydihydroisooxi^ dihydfooxadiazblyl, 
dihydrooxazolyl, dihydropynizm^^^ 
5 dihyitopyiiinidinyl, dihydropynolyl, dihydK^^ 
dihydrotoadiazoiyl, dihydiottoazol^^ 

dihydroazetidinyli methylenedioxybenzoyl, tetrahyckofuranyl, and teliahydiothienyl, 
and N-oxides thereof. Attachment of a het^cyclyl substituent occur via a 
carbon atom or via a heteioatom. 
10 In an embodiment, heterocycle is selected from 2*-aze{)inone, . 

benzimidazolyl, 2-diazapinone, imidazolyl, 2-imidazolidinone, indolyl, ispquinoUhyl, 
• morpholinyl, piperidyl, piperazinyl, pytidyl, pytrolidinyly 2-piperidinone, 2- 
pyrimidinone, 2-pyrollidinone, quinolinyl, tetrahydrofuryl, tettahyctoisoquinbiBuiyl^ 
andthienyL 

15 As appreciated by those of skill m the ait, **halo" or "halogen*' as used 

herein is intended to include chloro, fliioro, bromo and iodp. 

The alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroa^l and 
heterocyclyl substituents paay be un^ubstituted or unsubstitutedL unless specifically : 
defined otherwise. For example, a (Ci-C6)alkyl may be substitated with one, two.or 

20 three isubstituents selected from OH^ 0X0, halogen, alkoxy, dia 

heterocyclyl, such as morpholinyl, piperidinyl, and so on. In this case, if one 
substituent is oxo and the other is OH, the following are included in thiia definition: 
, C=0)CB^2aH(OH)CaH3,-^ 

. The imoiety represented by ftie following stnic 



25 




includes the following: 
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Exanqiles of the group . ^"^-^ include, but are not limited, to the 
foUovong, keeping in mind that the heteipcycle Q is optionally substituted with one, 
t«yo or three substitu^tschoseoifiromR^^ . 

|— N p |-N N-H 



V- NH 




H J f-N; 




l-N 



N 





f-N^so2 . M 




10 
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-N- 

Q 




In aanother embodiment, the group — ^ is selected from tfie 
following, keeping in mind that the heteiocycle Q is optionally substituted with one, 
5 two orthreesiibstituents chosen from R^: 



N O 



N N-H 



When R2 and r2' ais coinbined to foi^ 
foimed. Exanq>le8 of such cyclic moieties include, but are not limited to; 



10 
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additionv such cyclic mbieties may dptionaUy indtMfc^ 
heteroatom(s). Examples of such heteroatom-<x)ntainmgcycUc moieties incto^ but 
are not limited tp: 




In certain instances, R7Md R8 are defined 
together with the nitrogen to which they are attached to foim a monocyclic or bic3^lic 
heterocycle with 5-7 members in eafch nnjg and optionally containing, iii ai^tioii tb : 
themtrogen. one ortwo additional heteroatOH^ 

heterocycle optionally substituted with one or more substituents selected.ftom R6a; 
Examples of the heterpcycles that can thus be foimed include, but are not limited to 
the following, keeping in inind that the heterocycle is optionally substituted with one 
or more (and in an embodiinent, substituted with one, two or three) substituaits 
chqsenfix)mR6: 
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In an aspect of the invention, Rl is se^ 
aryl and Cl^Jfraralkyl, optionally substituted with one to. three substituente selected 
f3romR5, In a fiuther aspect is benzyl, opti^ 
5 substituents.selectedfromRS. 

In an aspect of the invention, R2 is selected from 

:Mld 2ffyl(Ci-C6) 2^ 

In another aspect of the invention, flie definition of R2* is H. 
In an aspect of the invention, R4 is selected from: 

10 "h^lo- ; 

. In an aspect of the invention, n is 0. 

In an aspect of the invention, r5 is defined as halo, Gi-C^^ 

C6 alkylene NR7r8, (C=0)aC(hG6 alkylene-T, (wherein T is H, OH, CQ2H, or 
OC1-C6 alkyl), SO2NH2, alkyIeneNR7R8 or OC0-C6 alkylene-heterocyclyl, 
IS optionally substituted with one to three substituents selected from R^ CQ-Cg 
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alkyleneNR7R8, ((>d)NR7R^^ 
aspect, R5 is halb/CirCeall^ 

Included in tiie instmt invention is 
FonBuiia as well as the pham^eutically acce|»table salts and stereoisomeis thereof. 
5 Someof tfaespedfic.comjpoun^ 

compounds. tenn ''free fonn" refers to the airdne compounds in non-salt form. 
The encompasised phannaceutically acceptable salts not only include the salts 
exemplified for the specific compounds described herein, but also all the typical 
phannaceuticaily acceptable salts of the free fdnn of compounds of Fonnula I, the 

10 free form of the specific salt compounds described may be isolated using techniques 
. kiiown in the art. For example, tiie free form may be regenerated by treating the salt 
with a suitable dilute aqueous base solution such as dilute aqueous NaOH, potassium 
carbonate, anMnoiiia and sodium bicarbonate. The free forxns may differ froni their 
respective salt forms somewhat in certain physical pro 

15 polar solvents, but the acid and base salts are otherwise pharmaceuticaUy equivalent, 
to their respective free foims for purposes 

The pharmaeeutically acceptable salts of the instant compounds can be 
synthesized from the compounds of this invention which contain a basic or acidic 
moiety by conventional chemical methods. Generally, the salts of the basic 
. 20 compounds are prepared either by ion exchange chromatography or by reacting the. 
free base with stoichiometric amounts or with an excess of the desired salt-forming , 
inorganic or organic acid in a suitable solvent or various combinations of solvents. 
Similarly, the salts of the acidic compounds aire formed by reactions with tfie 
apprppiiate inorganic or organic base. 

25 / Thus, pharaiaceutically acceptable salts of the compounds of this 

invention include the conventional non-toxic $alts of the compounds of this invehtibn 
as formed by reacting a basic instant compound with an inorganic or organic acid 
Fbr example, conventional non-toxic salts include those derived 
such as hydrochloric, hydrobromic, sulfuric, sulfanoic, phosphoric, nitric and the like, 

30 as well as salts prepared from organic acids such as acetic, propionic, succinic, 
^ycolic, steiaric, lactic, malic, tartaric, citric, ascoibic, pailioic, maleic, 
hydioxymaileic, phenylacetic; glutamic, betizoic, salicylic, sulfanilic, 2-acetoxy- 
benzoic^ fuimaric, toluenesulfonic, metiianesulfonic, ethane disulfonic, oxalic, 
isethionic, trifluoroacetic Md the 1^ 
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When the compound of the piesent 
'^hiumaceutically acceptable salts" lefeis to salts prepaied f onn ph^ixiaceutically 
acceptable non-toxic bases uicluding inorganic bases and organic bases. Salts derived 
firom inorganic bases include aluminum, ammoniuni, caldum, copper, ferric, 
S liAiuriQ^ magniesium, manganic salts, manganous, potassium, sodiinn, zinc and the 
like. In a fiiriher aspect, the "pfaain^ 

ammonium, calcimn, magnesium, potassium and sodium salts. Salts derived from 
pharmaceutically acceptable organic non-toxic bases include salts of primary, 
secondary and tertiary amines, substituted amines including naturally occurdiig 
10 substituted amines, cyclic amines and baisic ion exchange resins, such as aiginihe, 
betaine caffeine, choline, N,N^-dibenzylethylenediamine, diethylamin, 2- 
diethylaminoethanol, 2Khmethylaminoethahol, ethanoiai^ 

ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabaminCj 
isopropylamine, lysine, methylglucamiiie, morpholine, piperazine, piperidirie, 
15 polyamine resins, procaine, purines, theobfoinine, ttiethylamine, bimethylam^ 
tripropylaniine, troraethamine and the like. 

The preparation of the pharmaceutically acceptiable salts described 
above and other typical pharmaceutically acceptable salts is more fully described by 
B&xg et cd./Vhmaaccnticsi Salts " 
20 It will also be noted that the compounds of the present invention are 

' potentially internal salts or zwitterions, since under physiological conditions a 
• deprototiated acidic moiety in the compound such as a carboxyl gro 
anionic, £uid this electronic charge might then b 

cationic charge of a protonated or alkylated basic moipty^ such as a quatdfeary 
25 ' nitrogen atom. 

Abbreviations used in the (lescnptioh of the cheniis^ 
Examples that follow are: 



Ac20 . Acetic anhydride; 
30 Boc t-Butoxycarbonyl; 

DBU l,8-Kfiazabicyclo[5.4.d]undec-7-ene; 
PMAP 4-DimethylaininopyHdine; 
DMB 1,2-Dimethoxyethane; 
DMF Dimethylfprmamide; 
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l-(3-dimethylaiiiinopr^ 
l-Hydrpxybenzotriazole hydrate; . 
Tiiethylamine; 

Ethyl acetate; 
Fast atom bombardment; 

3-Hydroxy-l,2,2-beiizotriazin-4(3iE0-Q^©; 
High-performance liquid chromatography; 
m-C3iloroperoxybenzoic acid; 
Methanesulfonyl chloride; 
Sodium bis(trimethylsilyl)aiiiide; 
Pj^dine; 

Trifluoroacetic acid; 
Tetrahydrofuran* 

The compounds of this invention may be prepared by employing 
reactions as shown hi the foUowing schemes, in addition to other st^ 
manip 

procedures. For example, as described in Ager et £d,, J. of M 
(1977), hereby incorporated by reference, quinazolinones can be obtained by 
. 20 acid-catalyzed condensation of N-acylanthranilic acids with aromatic primary amines. 
Other jirocesses for preparing quinazolinones aje described in U.S. Patent ; 
applicatioM 5,783,577, 5,922,866 and 5,18^^ 
reference. The iUuistrative scheines below^ 

compounds listed or by any particular substituents employed fo^ illustrative purposes, 
25 Substituent numbering as shown in the schemes does hot necessarily correlate to that 
iised in the claims and often, for clarity, a single substituent is shown attached to the 
compound where multiple stibstituents are siUowed under the defimtions of Formula I 
hereinabove. 

30 SCHEMES 

As shown in Scheme A, the: 2rbromomethylfiuano[3,2^^ 
reagent A-5 can be synthesized ?tartmg with a suitably substituted furanylester. A 
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vadety of suitably substituted amines can then be used .to displace the bion[iide, 
providing the instant cpnq)Ound A-^, which 

Scheme B illustrates the synthetic route for the pr^patation of tiie 

legioisomeric fuianop^-^lpy^^ 
5 As shown in Scheme C direct bromination of 

lacking a substitoent on the thieno ring results in polybrominated intermedi^tiate C-2 
and C-3. The 6-bromp intermediate may be reacted as described above to incorporate 
the amine moiety and the bromine then reinoyed by hydrogenation to give the instant 
compoundD-2, as shown in Scheme D. Scheme D also illustrates the incorporation 
IQ of a suitably substituted benzyl moity onto the aminoalkyl sidechain by reductive 
alkylation of the ainine with a benzaldehyde. 

Alternatively, intermedate may undergo a coupling reaction 
suitable boronic acid to provide the R"^ substituted instant compound E-1, as shown in 
Scheme E: 

15 SchemeFiUustratesthesyn&esesof esters and amides frt^ 

intermediate. 

Scheme G iUustrates an alternative synthetic route for the p 
of the thieno[2,3-d]pyriimdine interpiediates 6-2. 
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Utilities ", • 

*■ ' ^ • •■• . ' .\ ' . ■ . ' ■' ■ . ';' . . ■ . ■ \ . - * . ■ 

The compouncis of the invention find use in a van 
As will be appreciated by those in the art, mitosis may be altered in a viariety of ways; 
that is, one can affect nutosis eiAer by increasing or dec^ 

component in the mitotic pathway. Stated differently, mitosis inay be affected (e.g., 
10 disrupted) by disturbing equilibrium, either by ii)hibiting or activatmg certain 
components. SiniilarapprpiMJhes inay be used to alter meioste^^ . : 

an embodiment, the cpinpbunds of th6 inve^^ 
modulate mitotic spindle fonnationy thus 

mitosis. By " modulate" hereili is meant altering mitotic spindle fotmatioh, including 
15 increasing and decreasing spindle formiatipn. By "mitotic ispindle forniatipn" herein is 
ineant orgmization of microtubules into bipolar stnlct^ 

"mitotic spindle dysfunction" herein is meant mitotic arrest and mbhopolair spindle 
formation. 

Tlie compotmds of the inyention are useM 
20 the activity of a imtotic Idnesin. In an embo<^ 
of the bimC subfainily of noitotic kinesins (as 
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coluinnS). In a further embodim 

of mitotic kinesins fix)m other organisms may also be modulated by the compotinds of 

the present invention. In this context, modulate nieans either increasing or decreasing 

spindle pole separation, causing malformation, i.e., splaying, of mitotic spindle poles, 
5 or otherwise causing morphological pertutbation of the roitoticsp^ 

included within the definition of KSP for these purposes are variants and/or fragments 

of KSP. Sbe per Publ. WO 01/31335: "Methotk of Scr^ 

Proliferation and Methods of Diagnosing Cell Proliferation States", filed Oct 27, 

1999, hereby incorporated by reference in its entirety. In addition, other mitotic 
10 Idnesins may be inhibited by the compounds of the present invention. 

The compounds of the invention are used to treat cellular proliferation 

diseases. Disease states which can be treated by the methods and compositions 

provided herein include, but are not limited to, cancer (fu^ 

autoinamune disease, arthritis, graft rejection, 
15 proliferation induced after medical procedures, including, but not limited to^ surgery, 

angioplasty, and the like^ 

hyper or hypo, proliferation state (abnonnal state) and stiU require treatment. For 
exaniple, dimng wound healinjg, the cells may be proliferating "normally", but 
proliferation enhancement may be desired Similarly, as discussed above, in the 
50 agiiculture aiena, cells may be in a "normal" state, but proliferation modidation may 
be desired to enhance a crop by directiy enhanci^^^^ 

the growth of a plant or organism which adversely affects the crop. Thus, in one 
embodiment, the invention herein includes ^plication to cells or individuals afflicted 
or impending affliction with my one of these disorders or states. 

25 The compounds, compositions and methods provided herein are 

particularly deemed useful for the treatnient of cancer including solid tumors such as 
skin, breast, brain^ cervical carcinomas, testiciilar carcinpmas, eto. More particularly, 
cancers that may be treated by the compounds, compositions and methods of the 
invention include, but are not limited to: Cardiac : sarcoma (angiosarcoma, 

30 fibrosarcoma, rhabdomyosarcoma, liposarcpma), myxoma, rhabdpinyoma, fibroma, 
lipoma and teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated 
small cell, undifferentiated large cell, adenocarcinoma), alyeolar (bronchiolar) 
carcinoma, bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, 
mesothelioma: Gastrointestinal : esophagus (squamous cell carcinoma. 
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adenocaicinoma, leiomyosarcoma, lymphoma), stomach (caixainoh^ lymphoma, 
leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma, glucagonoma, 
. gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphoma, 
carcinoid tiraiors, Karposi's sarcoma, leiomyoma, hemangionpa, Up^ 
5 neurofibroma, fibroma), large bowel (adenocarcinoma, tubular adenoma, villous 
adenoma, hamartoma, leiomyoma); Genitourinary tract : kidney (adenocarcinoma^ 
WiimVtumor [nephroblastoma], lymphoma, leukemia^ 
(squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma), prostate 
(adenocarcinoma, sarcoma), testis (senainoma, teratoma^ embryonal carcinoma^ 

10 teratocarcinoma, choriocarcinonaa, sarcoma, interstitial cell carcinoma, fibroma, 
fibroadenoma, adenoniatoid tumors, Upoma); liw: h^^ 
carcinonaa), cholangiocardnoma, hepatoblastoma, an^osmx:oma, he^ 
' adenoma, hemangioma; Bone : osteogenic sarcoma (osteosarcoma), fibrosarcoma, 
malignant fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma, malignant 

.15 lymphoma (reticulum cell sarcoma), multiple niycloma, malignant giant cell tumor 
chordoma, osteochronfix>ma (osteocartilaginous exostoses), benigia chondroma, 
chpndrobiastoma/chondromyxofibroma, osteoid osteonaa and g^^ 
. Nervous system : skull (osteoma, hemangioma, granuloma, xanthpmai, osteitis 
. deformans), meninges (meningioma, meningiosarcoma, gliomatosis), brain . 

20 (astrocytoma, meduUoblastoma, glioma, ependymoma, germihoma [pineailoma], 
gUoblastoma multifonn, oligodendicog^^ 

tumors), spinal cord neiirofibromai ineningipma, glioma, sarcoma); Gynecological : 
uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical 
dysplasia), ovaries (ovarian carcinoma [serous cystadenpcarcinoma, mucinous 

25 cystadeupcajrcinoma, unclassified carcinoma], granulosa-thecal cell tumors, Sertolir 
Leydig cell tumors, dysgerminomai malignant teratoma), vulva (squamous cell 
carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, naelanoma), 
vagina (clear ceD carcinomai squamous ceU carcmbnm, botiyoid sarc<»^ 
rhabdoriiyosarcoma\ fallopian tubes (carcinoma): Hematologic : blood (mveloid 

30 leukemia [acute and chronic], acute lymphoblastic leukemia, chronic lymphocytic 
leukemia, myeloproliferative diseases^ multiple myeloma, myelodysplastic 
syndrome), Hodgkin's disease, non-Hodgkin's lymphoma [maU^ant lymphoma]; 
Skin : malignant melanoma, basal cell carcinpm^ squamous cell carcinoma, Karposi's 
sarcoma, iholes dysplastic hevi, lipoma, angioma, demaatofibroma, keloids, jpsoriasis; 
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and Adrenal glands : neuroblastoma. Thus, the t&vm "cancerous cell" as provided 
heidn, includes a ceU afflicted by any one of the above identified conditions. 

The cpinpounds of the instant invention may also be usef^ 
antifungal agents, by modiulatiiig the activity of the fungal members of ttie bimC 
5 Idnesin subgroup, as is described in in U.S. Patent No. 6,284,480. 

The compounds of this invention raiay be adniinistered to niamn^ 
arid in particularly hunoyans, either alone or in combination with phannaceutically 
acceptable carriers, excipients or diluents, in a pharmaceutical composition, according 
to standard pharmaceutical practice. The compounds can be administered orally or 
10 pareriterally, including the intravenous, iiitramuscular, intraperitoneal, subcutaneous, 
rectal and topical routes of administration. - 

Additionally, the compounds of the instant invention naay be 
administeied to a marnmal in need th^^ 

device, such as that described iaUSSN 60/144,643, filed on July 20, 1999, which is 
15 hereby iiicorpdrated by reference. 

As used herein, the term "composition'4s intended to 
product coinprising the sjpecified ingredients in the specific ainounts, as well as any 
product which results, directly or indirectly, from combination of the specific 
ingreidients in the specified amounts. 
20 The pharmaceutical compositions containing the active ingredient may 

be in a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous 
or oily suspeiisioris, disperidble powders or granules, emulsions, hard or soft capsules, 
or syraps or elixirs. Coihpositions intended for oral use iimy be prepared accordirig 
any method known to the art for the manufacture of pharmaceutical compositions and . 
25 such compositions may contain one pr inore aigents selected from the group consistiiig 
of sweetening agerits, flavoring agents, coloring agents arid preserving agenjts in order 
to provide pharmaceutically elegant and palatable prepa^^ Tablets contain the 
active ingicedient in admixture with non-tpxic pharmaceutically acceptable excipients 
which are suitable for the maniifacture of tablets^ These excipients may be for 
30 exaniple, inert diluents, such as calcium carbonate, sodium carbonate, lactose, 

calcium phosphate or sodium phosphate; granulating and disintegrating agents, for 
example, microcrystailine cellulose, sodimn crosscarmiellose, com starch, or algiiiic 
acid; binding agents, for example starch, gelatin, polyvinyl-pyrrolidorie or acacia, and 
lubricating agents, for example, magnesium stearate, stearic acid or talc. The tablets 
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may be uncoated or they may be coated by known techniques to mask the unpleasant 
taste of the drug or delay disintegraidon and absorption in the gastrointestinal tract and 
thereby provide a sustained action over a longer period. For example, a water soluble 
taste masking material such as hydroxypropyl-methylcellulose or 
5 hydrpxjTpropylceUulose, or a tinie delaying ethyl ceUuldse, cellulose 

acetate buryrate may be employed 

Formulations for oral use may also be presented as hard gelatin 
cajpsules wherein the active ingredient is mixed with an inert solid diluent, for 
example, calcium carbonate, calcium phosphate orkaolin, or as soft gelatiri capsules 
10 wherein the active ingredient is fioixed with water soluble carrier such as 

polyethyleneglycol or an oil medium, for example peanut oil, liquid paraffin, or olive 
' .■ oil. 

Aqueous suspensions contain the active rnaterial in adrnixture^v^ 
excipients siiitable for the manufacture of aqueous suspensioiis. Such ex . 

15 suspending agents, for example sodium carboxymethylcellulose, rriethylcellulpse, 
hydroxypropyhnethyl-cellulose, sodium alginate, polyyihyl-pyrroKdone, gum 
tragacanth and guni acacia; dispersing or vvetting agents may be a naturaUy-bccUrri 
phosphatide, for example lecithin, or condensidon products of an alkylene oxide with 
fktty adds, for example polyoxyethylen^ stearate, or conden^ 

20 ethylene oxide with long chain aliphatic alcohols, for example heptodecaelhylene- 
oxycetanol, or condensation products of ethylene oxide with partial esters, derived 
ifrom faity acids and a hexitol such as polyoxyethylene sorbitol monpoleate, or 
condensation products of ethylene oxide with partial esters de^^ 
and hexitol aiihydrides, for example polyethylene sorbitah moiiopleate. The aqueous 

25 su$peiisions may also coiitain orie or more preservatives, for example ethyl, or nr 
propyl p-hydroxyberizoate, one or.rhore coloring agents, one pr mote flavoring 
i^ents, and one or more sweetening agents, such as sucrose, saccharin or aspartame. 

Oily susperisioris may be f ormdated by suspen 
ingredient in a vegetable oil, for example arachis ofl, olive oil, sesame oil or coconut 

30 oil, or in mineral oil such as liquid paraffin. The oily suspensions rhay contain a 
thickening agent, for example beeswai, hard par^n or cetyl alcohol. Sweetening 
agents such as those set forth above, and flavoring ag^ts may be added to provide a 
palatable orial preparation. Tliese coiripositions may be preserved by the addition of 
iem anti-oxidant such as butylated hydroxyanispl or alpha-toco^^ 
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Dispersible pow(fei:s and granules smtable for piepara 
aqueous suspension by the addition of water provide the actiye ingredient in 
adnodxture with a dispersing or >yetl^ 

pr^ervatives. Suitable dispersing or wetting agents and suspending agents are 
5 exemplified by those already mentioned above. Additional excipients, for example 
sweetening, flavoring and coloring agents, nnay also be pi^^ These compositions 
may be preserved by the addition of an anti-oxidant such as ascorbic acid; 

The pharmaceutical comjpositions of the invention may also be in the 
form of an oil-in-water emulsions. The oily phase may be a ve^table oil, for 
10 example olive oil or arachis oil, or a mineral oil, for example liquid paraffin or 
mixtures of these. Suitable emdsifying agents may be naturaHy^x:^ 
phosphatides, for example soy bean lecithin, and esters or partial estetrs derived j&rom 
fatty adds and hexitol anhydrides, for exainple sorbitan monooleate, a^^ 
condehsatidn products of the said partial esters with ethylene oxide, for example 
. J5 polyoxyethylene sorbitan mbriobleate. The emulsions may also contain sweetening, 
flavoring agents, preservatives and antioxidants. 

Syrups and elixiis may be fonniilated witii swTO 
example glycerol, propylene glycol, so^^^^ 

contain a demulcent, a preservative, flavoring and coloring agents and antioxidant. 
20 The pharmaceutic^ compositions may be in the f^ 

injectable aqueous solutions. Among the acceptable VeMcles and solvents ^^^^ 

be employed are water, Riiiger*s solution and isotonic sodium chloride solution. 
The sterile injectable preparation may also be a stm^ 

watOT microemulsion where the active iiigredient is dissolved in the oily phase. For 
25 exainple, the active ingredient may be fuStc^^ 

lecithin. The oil solution then introduced inlo a water ^m^^^ 

processed to form a iriicroeinulation. 

The injectable solutions or micrbemulsions may be into 

patient's blood-stre^ by local Mus injection. Altematively.it inaybe advant^eous 
30 to. administer Ihe solution or microemulsion in such a way as to maintain a constant 

circulating concentration of the instant compound. In order to niaintain such a 

constant concentration, a continuous intravenous deliver 

example of such a device is flie Deltee CADD-PLUS™ model 5400 iiitravenous 

pump. 
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The jpharmaceuticd conq>ositions 
injectable aqueous or oleagenotis suspension for intramuscular and subcutaneouis 
. administration* This suspension may be formulated according to the known art using 
those suitable dispersing or wetting agents and suspending agents which have been 
5 mentioried above. The sterile injectable preparation may also be a sterile injectable 
solution or suispension in a non-toxic parenterally-acceptable diluent or solvfent, for 
example as a solution in 1,3-butane diol. In addition, sterile, ^ 
conventionally employed as a solvent or suspending medium. For this purpose any 
bland fixed oil may be employed including synthetic mono- or digjyceddes; bi 
IQ addition, fatty adds such as oleic add find use in the piepa^ 

Compounds of iPormula I may also be administered in the forin of a 
suppositories for rectal administration of the drug. These compositions can be 
prepared by mixing the drug with a sviitable non-irritating exdpient which h solid at 
ordinary temperatures but liquid at the rectal temperiature and will therefore melt in 
15 the rectum to release the drug. Such materials include cocoa butter, ^ycerinated 
geliatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of yarious 
inolecular weights and fatty acid esters of polyethyl^^ 

For topical use, crearns, ointments, jellies, solutions or suspension^, 
ete., containing the compound of Formula I are employed. (For purposes of this 
20 application, topical application shall include mouth washes arid gargles.) 

The compounds for the present invention can be admiiiistered in 
intranasal form via topical use of suitable intranasal vehicles and delivery devices, or 
via transdermal routes, using those forms of transdermal sldn patches weU known to 
those of ordinary skill in the art. To be administered the form of attansdOTiial 
25 delivery system, the dosage administration will, of course, be continiiQUS rather than 
intermittent Ihroujghout the dosage, regimen, Gbmpdunds of the present invention 
may also be delivered as a suppository employing bases such as cocoa butter, 
glycerinatisd gelatin, hydrogenated vegetable oils^ 
various molecular wei^ts and fatty acid esters of polyethylene glycol; 
30 Wh^n a compound according to this invention is adrbirdstered into a 

human subject, the daily dosage will normally be determined by the piesttibing 
physician with the dosage generally var^ng according to the age, weight, sex and 
response of the individual patient, as well as the sevdity of the patient's symptoms. 
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one exemplary a^jpUcation, a suitable amoi^^^^ 
administered to a mammal undergoing treatment for cancer. Adnunistndion occurs in 
an amount between about 0.1 mgflcg of body weight to about 60 mg/kg of body 
weight per day, and in jm embodiment, an amount of between OiS mgi^^ 
5 weightt6 about40mg/kg of body weight per day. 

1*e instant compounds inay also be co-administered witii pthra; well 

Imbwn ther^utic agents that ^re jselected for thdr ^irticidar usefuta^ 
conditioii that is being treated. 

For example, instant compounds are usefiil in combination with known 
10 anti-cancer agents. Combinatipnsof the presently disclosed compounds with other 
anti-cancer or chemotherapeutic agents are within the scope of the invention. 
Examples of such agents can be found in Cancer Principles and Practice of Oncology 
. by V.T. Deyita and S. Hellman (editors), 6* edition (February 15, 2001), lippincott 
Williams & Wilkins Publishers. A person of ordinary skill in the art would be able to 
15 discern which combinations of agents would be useful based on the particular 

characteristics of the drugs and the cancer involved. Such anti-cancer agents include 
the following: estrogen receptor modulators, androgen receptor modulators, retinoid 
receptormoddators,cytotojdc/cytostatic agents, antiproW 
ITOtein transf«»se inhibitors, HMG-CoA led^ 
. 20 . inhibitors iad. agents that interfere witii cell cycle checkpioints. The instant 
coinppunds are particularly useful when ccHadmmistered^^ 

''Estrogen receptor modidiators" i?efers to coi^^ 
with or inhibit flie hindihg of estrogen to the receptor, regardless of mechanism. 
' Examples of estrogiM receptor moduliators include, but are not liiiiitai to, tamoxif^ 
25 raloxifeneadoxifene,LY353381,LY117081,toremifene,fo^^ 
<fimethyl-l-oxopropoxy^-4-methyl-i^[^^^ 

benzbpyian-3-yl]-phenyl-2;2-dimethylpropan^^ 
dinitrophenylhydrazone, and iSH646. 

''Androgen recq>tor modulators'- refers to compounds which interfere 
30. or inhibit the binding of androgens to flie receptor, leganDess of mechanism. 

Example of androgen receptor modulators include finasteride and other 5o-reductase 
inhibitors, nilutamide, flutamide, bicalutamide, liarozole, and abiiaterone acetate. 

'^Retinoid receptor modulators" refos to compounds which interfere or 
inWbit the binding of retinoids to the receptor, regardless of mech^ 
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of such letmoid xeceptor modulators include bexarotene, tretinoin, IS-ds-^tinbic 
add, 9-cis-retinoic add, OG-difluoromelhylbrmtfiine, to trans-N-(4'- 
hydroxyphenyl) retinamide, md N-4-carboxypheayl r^amide. 

"iCytptoxic/cytostatic agents" refer to compounds which cause cell 
5 death or inhibit cell proliferation priixiaiily by interfering directly with the cell's 

functioning or inhibit or interfere with cell myosis, including alkylating agents, tumor 
necrosis factors, intercalators, hypoxia activatable compounds, microtubule 
iiihibitors/microtubule-stabilizing agents, inhibitors of mitotic kinesins, anti- 
metabolites; biological response modifiers; hormonal/anti-honnonal therapeutic 

10 agents, haematopoietic growth factors, monoclonal antibody targeted therapefutic 
agents and topoisomerase inhibitors/ 

Examples of cytotoxic agents include, but are not limited to, sertenef , 
cachectin, ifosfarmde, tasonermin, lonidaniine, caiboplatin, altretamm 
prediiimustine, dibromodulcitol, raniniustine, fotemustine, ^ 

.15 temozolomide, heptaplatin, estramustine, improsulfan tosilate, trofpsfamide, 

nimustine, dibrospidium chloride, pumitepa, lobaplatin, satraplatin, prbfiromyeih, 
cisplatin, iroMven, dexifosfamide, cis-aminedicMoro(2-metiiyl-p^ 
ben2ylguanine, ^ufosfamide, GPX JOO, (trans, trans, trans)-bis-mu-(hexane-l,6- 
dian3dne>mu-[diamine-platinumOGO]bistdianu^ (II)]tetrachloride, 

20 diarizidinylspermine, arsenic ttioxide, l-(U-dodecylamino-l6-hydr^oxyuhdecyl)-3,7- 
dhnethylxanthine, zorubicin, idambidn, daunombicii>, bisantiene, mitoxantrone, 
pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-deammo-3'- 
morphoiino-13-deoxo-lO-hydroxycaniunomydn, annamydni, galarubidn, elinafide, 
MEN10755, and 4-denaethbxy-3Hleamino^3-aziridinylr4^ 

25 daunorabicin (see WO 00/50032). 

M example of a hypoxia activ£^ 
Examples of microtubule iiihibitbrs/nucrptubul^^ 
include pacUtaxel, vindesine sidfate, 3*,4*-didehydro^^ 
norvincaleukoblastine, docetaxol, thizoxin, dplastatiii, miyobulinisethipnate, 

30 auristatin, cemadotin, RPR109881i BMS184476, vinflunine, cryptophydn, 23,4,5^6- 
pentafluoro-N-(3-fluoro-4-methoxyphenyl) beii2»ne sulfonam 
anhydrovinblastine, N J*^-dimethyl-I>-valyl-L^valyl-N-me&^ 
proline-t-butylamide, TDX258, the epothilones (see for example U.S. PaL Nos. 
6,284,781 and6,288,237) and BMS188797. 
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Some examples of tbpoisomerase mhibitois 
hycaptainbei irinoteca^ 
chartreuism, 9-metiibxy-NJN-^^ 

propmamine, l-amino-9-^th^^ . 
5 benzp[de]pyrano[3\4*:bj]-mdol^^ 

lurtotecan, 7-[2-(JT4sopropylammo)ethyl]-(20S)camptoth^ BNP1350, BNPIllOO, 
BNi809 15, BN80942, etopoiside phosphate, teniposide, sobuzoxane, T- 
dimethylamino-2'-^eoxy-^toposide, GI33lVN-[2-(dimeA^^ 
5,6-dimethyl-6iH-pyrido[43-b]carbazole-lrcai^^ asulacrine, (5a, 5aB ^ 

JO. 8aa,9b)-9-[2-|K-[2-(dimeA^^ 

dimethoxyphenyl]-5,5a,6,8,8a,9-hexohydroftiro(^ * ,4* :6,7)naphtho(2,3-d)-13-dioxol- 
6-one, 2,3-(methylenedioxy)-5-methyl-7-hydroxy-8-methox^^^ 
phenanthridimum, 6,9-bis[(2-aimnoethyl)amino]benzo(^]isoguino^^ 5- 
(3-amnopropylaimno)-7,10-dihydroxy-2-(2-hy^^ 
. 15 pyrazdlo[4,54-de]acridin--6-6fte, N-[l-[2(diethylaiiiino)ethylamino3-7^methoxy-9- 
oxo-9H-tWoxantheri-4-ylmethyl]fdmia^ N-(2-(dimethylamino)eihyl)acridine-4- 
carbox2|imde, 6-[[2-(dimethylam . 
<luinolin-7-one, and dimesna. 

Examples of mhibitors of mitotic Idnesins, 
20 ndtpticMnesinKSP/arcdesodbedinPCTPub^ 
01/98278/and pending U;S; Ser.Nos. 60/^^^ 

60/338,344 (filed December 6, 2001), 60/338,383 (filed December 6, 2001), . 
60/338,380 (filedDecember 6, 2001), 60/338,379 (filed December 6, 2001) and ; 
60/344,453 (ffled November 7,2^ : 
. 25 "Antiprolifacatiye agents" includes antisense RNA and DNA 

pligonucleotides such as G3139, OPN698, RVASKRAS, GEM231, and INXBOOl, 
and antimetabolites such as enodtabine, carmofur, tegafur, pentostatin, doxifluddine, 
trinietiexate, fiudarabine, capecitabine, galdcitabine, cytarabi^^ 
sodium hydrate, raltitrexed, paltitrexid, emitefuri tiazofurin, dedtabine, nolatrexed, . 
30- pemetrexed, nelzarabine, 2*-deoxy-2*--methyUdenecytidinei 2'-flu^ 
deoxycyfidifie, N-[5-(2,3-dihydro-benzx)furyl)sulfonyl]-N*^ 
N6-[4-deoxy-4-JJJ2-^[20E),4(E)-tetradecadienoyl]g 

manno^heptopyranpsyljadenine, aplidine, ecteinascidin, troxacitabinej 4r[2-aminor4- 
oxo4,6,7,8-tetrahydro-3H-pyrimiiQdno[5,4-b3[l,4]thiaa^ 
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Lr-gjutonic ad4 aminopteriri^ 

(<»ibamoyloxymethyl)-4-f onnyl-6-m l-Kiiazatetracyclo(7 Al;©:^^^ 

tetradeca-2,4,6-trien-9-yl acetic acid ester, swainsoriine, lometrexpl/dexrazox^ 
methioninase, 2*-<)yanor2'-<leoxy-N4-palmitoyl-l-B-D-arabino^^^^ cytosme, 3- 
5 ainin(5)yiidine-2-carboxaldehyde thiosemic^ 

Examples of monoclonal antibody targeted therapeutic agents ihclude 
those flierapeutic agents which have cytotoxic agents or radioisotopes attached tp a 
cancer cell specific or target cell specific monoclonal antibody. Exiamples inclu(fe 
■'Bexxar.- 

10 'TiMG-CoA reductase inhibitors" refers to inWbito^^^ 

metiiylglutaryl-CoA reductase. Compounds which have inhibitory activity for HMG- 
CoA reductase can be readily identified by using assays well-known in the iarL For/ 
example, see the assays described or cited in U.S. Patent 4,231,938 at coL 6, and WO 
84/0213 1 at pp. 30-33. The temis 'HMG-CoA reductase inhibitor^ ' and "inhibitor of 

15 HMG-CoA reductase" have the same meaning when iised he^ 

Examples of HMG-CoA reductase inhibitors that may be used include 
but are not limited to lovastatin (MEVACOR®; see U.S. Patent ]S[os. 4,231,938^ 
4,294,926 and 4,319,039), simvastatin (ZOCOR®; see U.S. Patent Nos. 4,444,784, 
4,820,850 and 4,916,239), pravastatin OPRAVACHOL®; see U.S. Patent Nbs.^ 

20 4,346,227, 4,537,859, 4,410,629, 5,030,447 and 5,180,589), fluvastatin (IJBSG^^ 
see U.S. Patent Nos. 5,354,772, 4,911,165, 4,929,437, 5,189,164, 5,118,853, 
5,290,946 and 5,356,896), atorvastatin (LJPITpR®; see U.S. Patent Nos. 5,273,995, 
4,681,893, 5,489,691 and 5,342,952) fflidcerivastatin(al^^ and 
BAYCHOL®; see US Patent No. 5,177,08b), Th^ 

25 additional HMG-GoA reductase inhibitors that may be used in the instant metiiods are 
(ibsGribed at page 87 of ^l YjEdpani^^V^ 

Industry, pp. 85^89 (5 Pfebruary 1996) and US Patent Nos. 4,782,084 and 4,885,314. 
The temi HMG-CoA reductase inhibitor as used herein incjudra all pharnMceutica^^ 
acceptable lactone and open-acid forms (i.e., where the lactone ring is opened to form 
30 the fiee add) as well as salt and ester forms of compounds which hiive HMG-CoA 
reductase inhibitory activity, and therefor the lise of such salti, esters, open-acid and 
lactone forms is included within the scope of this invention. An iUustratidn of the 
lactone portion and its corresponding opeii-acid form is shown telow as structures I 
andU 



wo 03/050122 



PCT/DS02/38487. 



Lactone Open-Add 

■ . I ■ ■• n ; • . 

In HMG-Co A reductase inhibitors where an opeii-acid form can exist, 
salt and ester forms may be formed fix)m the open-acid, and all such forms are 
included within the meaning of the tenn **HMG-CoA reductase inhibitor** as used 
5 herein. In an embodiment, the HMG-CoA reductase inhibitor is selected from 
lovastatm and simvastatin, and in a further embbdinient, simvastatin* Herein, the 
term "pharmaceutically acceptable salts" with respect to the HMGrCoA reductase 
inhibitor shall nieitfi non-toxic salts bf the compounds employed in this invention 
: which are! generally prepared by reacting the free acid with a smtable organic or 
iO inorganic base, particularlyjthose formed firorni cations such as sodium^ potassium, 
. aluminum, calcium, lithiiim, magnesium, zmc and tQtramethylancmionium, as well as., 
those salt^ fonnedfirom arniiies su^ 

methylglucainine, lysine, arginine, ornithine, choline, NJt^*-<fibenzylethylenediamine^ 
chloroprbcaine, diethanolamine,. procaine, N-beiizylphenethylanime, 1-p- 
15 chlor6benzyl-2-pyrrolidine-l '-yl-methylbenz-imidazole, diethylannne, piperazine, 
and tris(liydioxymethyl) aminomethane. Further examples of salt forms of HMGr 
CoA recbctas^ iriWbitors may include, but a^ 

benzenesulfonate, beiizoate, bicatboiiate, bisulfate, bitartrate, borate, bromide, 
calcium edetate, camsylate, caibonate, chloride, clavulanate, citrate^ ditiydrochloride, 
20 edetate, edisylate, iestolate, esylate, fiunarate, gjuceptate, gluconate, ^utamate, 
glycoUylarsanilate, hexykesordnate, hydrabamine, hydrohromide, hydrochloride, 
hydroxynaptfaoate, iodide, IsotMonate, la^ctate, lactoH^ 
mandelate, mesylate, methylsulfatei,inucate, napsylate, nitrate, oleate, oxalate, 
pamaote, palmitate, panthothenate, phosphate/diphosphate, polygalacturonate, 
25 saHcylate, stesurate, subacetate, succinate, taima^^ 
triethiodide, and vallate. 
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. Ester derivatives of the described HMG-^ 
compounds may act as i>rodrugs which, when absorbed into the bloodstream of si 
warm-blooded animal, may cleave in such a maimer as to release the drug fbim 
permit the drug to affoni improved therapeutic efficacy. 

*Trenyl-protein transferase inhibitor'* refers ^ 
inhibits any one or any combination of the prenyl-protein transferase enzymes, 
including famesyl-protein transferase (ETTase),geranylgeranyl-:pfoteiii transferase 
type I (GGFTase-I), and geranylgeranyl-protein transferase type-II (GGPTase-U, also 
called Rab GGPTase). Examples of pienyl-protein transferase khibiting compounds 
include (±)-6-[aniino(4KjWorophenyl)(l-methyl-iH-inu 

chlorophOTyl)-l-methyl-2(IJ3)-quinolinone, (-)-6-[amino(4-chlorophenyl)(I-methyl- 
lH-imidazol-5-yl)methyl]-4H;3-chlorophenyl)-l-methyl-2^ (+)-6- 
[amino(4K:Uorophenyl)(lrmethyl-lH-imda2ol-5-y^^^ 
methyl-2(lf0-quinolinone, 5(S)-n"buty^^ 

cyanobenzyl)-5-imdazolylmethyl]-2-pipefazinone, (S)-l-(3-chlorophenyl) ^[l-<4- 
cyanobenzyl)-5-imidazolyhnethyl]-5-i2-^^ methyl)-2-piperazinoiie, 
5(S)-n-Butyl-l-(2-methylphenyl)-4-[i-(4-cyanobe^ 
pipeiazinone/ l-(3-<;Morophenyl) •-4-[l-(4-cyan^^ 

imida2blylniethyl]-2-piperazinohe, l-(2,2Kiiphenylelhyl)-3-[N-(l-(4rcyanobenzyl)- 
lH-imidmoM«ylethyl)caibamoyl]piperidine, 4-( 
chloropyridin-2-ylniethyl)-piiperidine-l-ylmet^^ 
benzonitrile, 4-{5-[4-hydi:oxymethyl-4-(3-cW^ 

methyliimdazol-l-ylniethyljbenzonitiile, 4-{3-[4-(2-<)X6-2H-pyridin-l-yl)ben2^ 
3H-umdazol-4-ylmethyl}biBifi:onit^^ 
5'-yimeti|iyl]-3H-imidazpl^ylmethyl}ben^ 
bipyiidiri-5 -ylmethyl]-3H-^ 4-[3-(2-oxo-l*phenyl^ 
l,2-dihydropyridin-4-ylmethyl)-3H-in^ / 
dihydro-19-oxo-5ff,17ir-^,10:12,i(5^ 

l,4]<fioxaa2»cyclo-nonadecine-9-K;iE^ 
18,21-«thano-12,14<;theno-6,10-^metheno-22i^^ 

A][l,6,942]oxatiiaza-<:yclooctadecine-9-carbohitri^^ , 
18,2:l-ethario-^,10:12,16-dimethen^Or"2^^ 

/i][l,8,l 1, 14]6xafaia2acycloeicosine-9-caib6m and (±)-19,20-dihydro-3-methyl- 
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19-dxo-5fr-18,21-ethano-I244-etheno-640-metheno-22ff-bei^ [<flimida2o[43- 
^3[1.6,9,^]oxa-triazacyclo<xtadecme-9-carb<^ 

^^er examples of prenyl-protein transferase 
lib foUowing publicatidns and patents: WO 96/30343, WO 97/18813, WO 97/21701, 
5 Wp 97/23478. WO 97/38665, WO 98/28980. WO 98/29119, WO 95/32987, US. 
: Patent No. 5.420^245, U.S. Patent No. 5,523,430, U.S. Patent No. 5,532359,' U.S. 
Patent No. 5,510310, U.S. Patent No. 5,589.485, U.S. Patent No. ^ 
Europeaii Patent Publ. 0618 221, European Patent Publ. 0675 112, European Patent 
PubL 0604 181, European Patent Publ 
10 W0:95/1I917, WO 95/12612, WO 95/12572, WO 95/10514, U.S. Patent No. ' 
.5,661452, WO 95/10515, WO 95/10516, WO 95;^12, WO 95/34535, 
WO 95/25086, WO 96/05529. WO 96/06138, WO 96/06193, WO 96/16443. 
WO 96/21701, WO 96/21456/WO 96/22278. 

WO 96/05168. WO 96/05169, WO 96/00736. U.S. Patent No; 5,571.792. 
15 WO 96/17861, WO 96/33159. WO 96/34850, WO 96/34851; WO 96^ 
WO?6/3(H)i8,Wa 

WO 96/31478, WO 96/31501; WO 97 

Wp 97/04785. WO 97/02920. WO 97/17070, WO 97/23478. WO 97/26246,' 
WO 97/30053, Wp ^/44350.wd 98/02436, an4 U:S. Patent 
For an exaanple of the role of aprenyl-protein transferal 
see Euioipean J; of dM:cer, Vol. 35, No. 9, pip.1394^1401 (1999). 

"i^giogenesis inhibitors" refere to ccmpoimds that in^ 
formation of new blood Vessels, regardless of mechairism. Examples of angiogehesis 
inhibitors include, but are not limited to, tyrosine kinase inhibitors, such as inhibitors 
25 of the^osine fciiiasereceptors Ht-1 (VEGEftI) and FHc-l/KDR (VEGHR2), 

inWbitors of epidermal-derived, fibroblast^rived, or platelet deriyed growth factors, 
MMP (matrix metalloprotease) inhibitors, integrin blockers, interferon-cc, interleuldn- 
12, pentosan polysutfate,cyclooxygenase inhibitors, including nons^^ anti- 
inflammatories (NSAIDs) Uke aspirin arid ibuprofen as well as selective cyclooxy- 
genase-2 inhibitors like celecoxib and rofecoxib (PNAS, Vol. 89, p. 7384 (1992); 
JNCI, Vol. 69, p. 475 (1982); Arch. OpthalmoL. Vol. 108. p.573 (1990); Anat rLc., 
Vol. 238, p. 68 (1994); HEBS Letters. Vol. 372. p. 83 (1995); Clin. Orthop. Vol. 313. 
p. 76 (1995); J. Mol. Endocrinol., Vol. 16, p.l07 (1996); Jpn. J. Pharmacol., Vol. 75.' 
p. 105 (1997); Cancer Res , Vol. 57, p. 1625 (1997); Cell, Vol. 93, p. 705 (1998); 
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Ihtl. i MoL Med, Vol. 2, p: 715 (1998); L Biol. Chem., Vol. 274, p. 9116 (1999)), 
steroidal anti-inflaimnatones (such as cor^^ 
. dexamelhasone, piedxiisone^ precMsolone, meth^ 

carboxyamidotriazole, combietastatin Ar4, squalamine, 6-0-chloipacetyl-caii)onyl)- 
5 fuiniagillol, thalidomide, angiostatin, troponin-l , angiotensin E antegonists (see 
Fernandez et al., J. Lab. Clin. Med. 105: 141-145 (1985)), and antii>odies to VEGF 
(see, Nature Biotechnology, Vol. 17, pp.963-968 (October 1999); Kim et al., Nature, 
552, 841-844 (1993); WO 00/44777; and WO 00/61186). 

Other therapeutic agents that modulate or inhibit angiogenesis and 

10 may also be used in combination with the compounds of the instant invention include 
agents Aat modulate or inMbit the coagulation and fibrinolysis syste 
Clin. Chem. La. M^d. 38:679-692 (2000)). Examples of Such agenfe that modulate or 
inhibit the coagulation and fibrinolysis pathways include, but iare hot limited to, 
heparin {seo Thromb. Haemost. 80:10-23 (1998)), low molecular weight heparins and 

15 carboxypeptidase U inhibitors (also known as inhibitors of active thrombin 

activatable fibrinolysis inhibitor [TAFIa]) (see Tlirombosis Res. 101:329-354 (2001)). 
TAHa inhibitors hayebeen described in U.S. Ser. Nos. 60/310,927 (filed August 8, 
2001) and 60/349,925 (filed January 18, 2002). 

"Agents that interfere with cell cycle checlqpoints" refer to compounds 

20 that inhibit protein kinases that transduce cell cycle checkpoint signals, thereby 
seiisitizing the cancer cell to DNA damaging agents. Such agrats include inhibitors 
of ATR, ATM, the Chkl and Chk2 kinases and cdk arid cdc kinase inhibitors and are 
specifically exemplified by 7-hydroxystaurospotin, flavppiridol, CYC;2p2 (Gyclacel) 
andBMS-387032. 

25 As described above, the combinations with NS AID'S are dir^ 

the use of NSAlD*s which are poteiit COX-ii inhibiting agents. For purposes of this 
specificatioii an NSAID is potent if it possess an IC^o for the inhibition of COX-2 of 
l|LiM or less ad measured by ceU or microsonaal assays. 

The invention also encompasses comb^ations with NSAlD's which 

30 are selective COX-2 inhibitors. For purposes of this q)ecification NS AID*s which 
are selective inhibitors of COX-2 are defined as those which possess a specificity for , 
inhibiting COX-2 over COX-1 of at least 100 fold as ineasured by the ratio of IC50 
for COX-2 over IC50 for COX-1 evaluated by cell or microsomal assays. Such 
compounds include, but are not limited to tfao^e disclosed in U.S, Patent 5,474,995. 
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issued December 12, 1995, U.S. Patent 5,861,419, issued January 19, 1999, U.S. 
Patent 6,001,843, issued December 14. 1999, U.S. Patent 6,020,343, issued February 
1, 2000, U.S. Patent 5,409,944, issued April 25, 1995, U.S. Patent 5,436,265, issued 
July 25, 1995, U.S. Patent 5,536,752, issued July 16, 1996, U.S. Patmt 5,550,142, • 

5: issued August 27, 1996, U.S. Patent 5,604,260, issued February 18, 1997, U.S. 
5,698,584, issued December 16, 1997, U.S. Patent 5,710,140, issued January 
20,1998, WO 94/15932, published July 21, 1994, U.S. Patent 5,344,991, issued June 
6, 1994, U.S. Patent 5,134,142, issued July 28, 1992, US. Patent 5,380,738, issued 
January 10, 1995, U.S. Patent 5393,790, issued February 20, 1995, US. Patent 

10 . 5,466,823, issued November 14, 1995, U.S. Patent 5,633,272. issued May 27, 1997, 
and US. Patent 5,932,598, issued Aug^jst 3, 1999, aU of wMch are hereby 
incoiporated by reference. 

Inhibitors of COX-2 that are particularly useful in the instant method of 
treatment are: 



15 



3-phenyl-4^(4-(methylsulfonyl)phfenyl)-2-(5ii)-fi^ 

^SOgCHa 




5-<;Woro-3-(4^methylsulfqnyl)phenyl-2-(2-me%^^ 

^SOgCHa 

. r IT 




20 or a phsurmaceutically acceptable salt thereof. 

General and spedfic synthetic procedures for the preparation of the 
COX-2 inhibitor compounds described above are found in U.S. Patent No. 5,474,995, 
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issued Deeember 12, 1995, U.S. Patent No. 5,861,419, issued January 19^ 1999, aiid 
X;,S. Patent No. 6,001,843, issued December 14, 1999, .aU of wMch ajte he^ , 
incorporated by reference. 

Compounds that have been described as specific irJb^ 
5 and are therefore useful in the present invention include, but are not limited to, the 
following; 




10 

or a pharmaceutically acceptable salt thereof . 
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Compounds which axe described as ispedfic inhibitors of COX-2 and 
axe theiefoie useful in the present inve^ 
found in the foUowjng patents, petiding 

. herein incorporated by reference: WO 94/15932, pubUshed July 21, 1994, VS. 
5 f^atent No. 5,344,991, issued June 6, 1994, U.S. Patent No. 5,134,142, issued July 28, 
1992, U.S. Patent No. 5380,738, issued January 10, 1995, U.S. Patent No. 5,393,790, 
issued February 20, 1995, U.S. Patent No. 5,466,823, issued November 14, 1^ 
U.S. Patent No. 5,633,272, issued May 27, 1997, and a^^^ 
issued August 3, 1999/ 

10. Compounds which are specific inWbitors of COX-2 and are tiierefore 

usefiil in the present invention, and methods of synthesis thereof, can be found in the 
following patents, pending applications and publications, which eqre herein 
incorporated by reference: U.S. PatentNo. 5,474,995, issued December 12, 1995, 
U.S. Patent No. 5,861,419, issued January 19, 1999, 

15 issued December 14, 1999, U;S. Patent No. 6,020,343, issued February 1, 2000, U.S. 
Patent No. 5,409,944, issued April 25, 1995, U.S. Patent No. 5,436,265, issued July 
25, 1995, U.S. Patent No. 5,536,752, issued July 16, 1996, U.S. Patent No, 5,550,142, 
issued August 27, 1996, U.S:Patent No. 5,604,260, issued February 
Patent No. 5,698,584, issued December 16, 1997, and U.S. Patent No. 5,710,140, 

20 issued January 20,1998. 

Other examples of angiogenesis inhibitors inclucte, but ^ 
to, endosta:tin, ukrain, ranpimase, IM862, 5-methoxy-4-[2-methyl-3-(3-methyl^2- 
butenyl)oxiranyl]-lK)xaspiro[2,5]oct-6-yl(chlo^ acetyldinanaline, 
5-amdnp-l-[[3,5-<fiGhloK)-4-(4-c 

25 caiboxaniide,GMl01, squaljonine, ^ 

mannopentaose phosphate, 7,7T(caibonyl-bis[imino-^ 
pyrrolocarbonylimino|N-niethyl-4,2^p^ 

disiilfonate), and 3-[(2,4<Iimethylpyrrol^5-yl)^ (SU5416), 
As used above, "integrin blockers" refers to conipounds which 
30 selectively mtagonize, inhibit or counteract binding of a physiological ligand to the 
avPs integrin, to compounds which selectively antagonize, inhibit or counteract 

binding of a physiological ligand to the ocvp5 integrin, to compounds which 
antagonize, inhibit or counteract binding of a physiological ligand to both the avPs 
integrin and the aypS integrin, imd to conq^ounds which antagonize, inhibit or 
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counteract the activity of the particular mtegrin(s) expressed on capillary endothelial 
cells. The term also refers to antagDnists of the dvP6, ccvPS^ cc2Pl, ttspj, 
(X6Pl and 05^4 integrins. The term also refers to antagonists of any combination of 
ocvp3, ocvPs, aype* <XvP8> CClPl, a2Pl, asPi, ocgPi and OC6P4 integrins. 
5 Some specific examples of tyrosine kinase inhibitors include N- 

(trifluoromelhylphenyl>5-methyUsoxazol-4-caib^ 3-[(2,4-dimethylpyrrol-5- 
yl)methylidenyl)indolin-2-one, 17-<allylanMn6)-17-demethoxygeldanamycin, 4-(3- 
chloro-4-fluorophenylamino)-7-methpxy-6-[3-(4-mQrphoUnyl)pr^ 
N-(3-ethynylphenyl)-6j-bis(2-methoxyethoxy)-4-quina20 
10 23,9J0Jla2-hexahydrb-10-(hydroxymethyl>l6-hydroxy-9-^^ 

diindolc)[l,2,3-fg:3\2%l*-M]pyrrolo[3,4^i][l,6]bei^ SH268, 
genistein/s1l571, CEP2563/4-(3H:hlorophenylamino>^^ 
djpyrimidinemethane sulfonate, 4-(3-brbmo-4-hydioxyphenyl)amino-6,7- 
dimethoxyquinazoline, 4-(4*«hydroxyphenyl)ainino-6 J-dimethoxyquiiiazolin 
15 SU6668i STI57 1 A, N-4-chlorophenyl-4-(4-pyridyknethyl)-l-phtfaal^^^ and 

Combinations with compounds other than anti-cancer conipounds are 
also encompassed in the instant methods. For example, combinations of the instantly 
claimed compounds with PPAR-y (i-®-* PPAR-gainma) agonists and PPAR-5 (i^e-, 

20 . PPAR-delta) agonists are useful in the treatnxent of certain mdingnancies. PPAR-^ ; 
and PPAR-5 are the nuclear perpxisorne piolif erator-aptivated receptors y and 8. The 
expression of PPAR-y on endotiielial cells and its involvement in angiogenesis has 
been reported in the literature (see /. Cardiovasc. Phannacol l99S; 31:909.913; /. 
Biol Chem. 1999;274:9116-9121; Invest. Ophthalmol Vis. 5ci. 2000; 41:2309-2317); 

25 More recently, PPAR-y agonists have been shown to inhibit the angiogenic response 
to VEGF in vitro; both ttog^tazone and rosiglitazone maleate -inhibit the developiment 
of retinal neovascularization in mice. (ArciL Ophthmnol 2001; 119:709t717). 
Examples of PPAR-^ agonists and jETAR- y/o^ agonists include, but axe not limited to, 
thiazolidinediones (such as PRF2725, CS-Oll, troglitazone, rosiglitazone, md 

30 pio^tazpne), feriofibrate, gemfibrozil, clofibrate,GW2570, SB219994, AR- 
H039242i JTt-Spi, MCC-555, GW2351, GW409544, NN2344, 
PRF4158, NN622, GI262570, PNU182716, DRF^ 
trifluoromethyl-l,2-benasoxazol-6-yl)pxy]-2-meA^ 
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USSN 09/782,856), and 2(RHK3-(2K:hloro-4^^ 
2relhylchromane-2-caitooxyHc add^(^^^ 

Another embodinaent of the instant inven 
disclosed compounds in combination with gene therapy for the tteatdient of cancer. 
5 For an ovearview of genetic strategies to treating cancer see Hall et al (Am J Hum 
Genet 61:785-789, 1997) and Kufe et al (Cancer Medicine^ 

iDecker, Hamilton 2000). Gene therapy can be used to deliver any tumbr suppressing 
gene. Examples of such genes include^ but are not limiited to, p53, which can be 
delivered via reconibinant virus-mediated gene transfer (see U.S. Patent No, 
10 . 6,069,134, for example), a uPA/uPAR antagonist ("Adenovirus-Mediated Delivery of 
a uPA/uPAJR. Ajitagonist Suppresses Angiogen^^^ 

Dissemination in Mice," Gene Hierapy, August 1998;5(8): 1 105-13), and interferon 
gamma (J Immunol 2000;164:217-22i^^^ 

The compounds of the instant invention may also be administered in 

15 combination with an inhibitor of inherent multidrug resistance (MDR), in particular ^ 
MDR associated ydfli high levels of expression of transporter proteins. Such MDR 
inhibitors include inhibitors of p-glycpprotein (P-gp), suchi as LY335979, XR9576, 
PC144-093, R101922, VX853 and PSC833 (valspodar). 

A compound of ihe present invention may be employed in conjunction 

20 with anti-ernetic agents to treat nausea or emesis, including acute, delayed, late-phase, 
and anticipatory emesis, wluch may result fioin the use of a cpioipQund of the present 
invention, alone or with radiation therapy. For the prevention or treatment of emesis, 
a compound of the present invention may be used in conjunction with other anti* 
eiiietic agents, especially nemrokinin- 1 receptor antagonists, 5HT3 receptor 

25 antagonists, such as ondansetron, ^rsonsetron, tropisetrdn, and zatisetron, GABAB 
receptor agoiusts, such as baclofen, a corticostero 
(dexamethasone), Kenalog, Ahstocfort, Nasalide, Vt&fpnd^ Benecorten or otihers such 
as disclosed in U.Si>atent Nos. 2,789,118, 2,990,4^^^ 

3,929,768, 3,996,359, 3.928,326 and 3,749,712, an antidopaminergic, such as Ihe 
30 phenothiazines (for example prochloiperazine, fluphenazine, tiiioridazixie and 
inesondaaine), metoclopramid[e or drohabin<)L For the treatment or prevention of 
einesis that may result upon adnuiustration of 

therapy witii an anti-tmesis ag;etit selected from a neurokinin-1 receptor antagonist, a 
5HI3 receptor antagonist and a corticosteroid is preferred. 
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Neurokimn-1 receptor antagonists of use in conjuncti^ 
conipounds of flie preseaot invoition are fully described, for exan^le, in U.S. Patent 
Nos. 5,162^39. 5,232.929, 5,242,930. 5,373.003, 5.3?7,595, 5,459.270, 5.494.926. 
5.496,833. 5,637.699, 5,719,147; European Patent Publication NOs. EP 0 360 390* 0 
5 394 989, 0 428 434, 0 429 366, 0 430 771, 0 436 334, 0 443132, 0 482 539. 0 498 
069, 0 499 313, 0 512 901, 0 512 902. 0 514 273, 0 514 274, 0 514 275, 0 514 276. 0 
515 681, 0517 589, 0 520 555, 0 522 808, 0 528 495, 0 532 456, 0 533 280, 0 536 

817,0 545 478,0558 156,0577394,0 585 913.0 590 152.0 599 538,0 610 793, 
0 634 402. 0 686 629, 0 693 489. 0 694 535, 0 699 655, 0 699 674. 0 707 006. ^ 
10 0 708 101. 0 709 375, 0 709 376, 0 714 891, 0 723 959, 0 733 632 and 0 776 893; 
PCT Ihtermltional Patent Publication Nos. WO 90/05525, 90/05729, 91/09844, 
91/18899, 92/01688, 92/06079, 92/12151, 92/15585. 92/17449, 92/20661, 92/20676, 
92/21677. 92/22569, 93/00330, 93/00331, 93/01159.93/01165, 93/01169, 93/01170, 
93/06099, 93/09116, 93/10073, 93/14084, 93/14113. 93/18023. 93/19064. 93/21155.' 
15 93/21181. 93/23380. 93/24465, 94/00440.^4/01402, 94/02461, 94/02595, 94/03429; 
94/03445, 94/04494. 94/04496, 94/05625. 94/07843. 94/08997. 94/101(55. 94/10167. 
94/10168. 94/10170, 94/11368, 94/13639, 94/13663, 94/14767, 94/15903, 94/19320* 
94/19323. 94/20500, 94/26735. 94/26740, 94/29309. 95/02595. 95/04040, 95/04Q42, 
95/06645, 95/07886, 95/07908, 95/08549. 95/11880, 95/14017. 95/15311, 95/16679. 

20 95/17382, 95/18124, 95/18129, 95/19344. 95/20575. 95/21819, 95/22525. 95/23798, 
95/26336. 95/28418. 95/30674, 95/30687. 95/33744. 96/05181. 96/05193, 96/05203! 
96/06094. 96/07649, 96/10562, 96/16939, 96/18643. 96/20197, 96/21661, 96/29304, 
96/29317, 96/29326. 96/29328,96/31214. 96/32385, 96/37489. 97/01553. 97/01554, 
97/03066, 97/08144, 97/14671, 97/17362. 97/18206, 97/19084. Wl9^^^ ' 

25 97/21702; and in Biitisii Patent PubKcation Nos. 2 2j66 529, 2 268 931, 2 269 170, 2 
269 590, 2 271 774, 2 292 144. 2 293.168. 2 293 169, aiid 2 302 689. Tte 
preparation of such compounds is fiiUy describedin the aforementioned patents ani 

. pubHcations. which are incorporated herem by.refei^ce, . 

In an embodiment, the neurokiiiin-1 receptor anlago^^^ 

30 conjunction with the compounds of the present invention is selected fioiii: 2H0^ 
(itH3.5-bis(trifluoromethyl)phenyl)ethoxy)-3-(S)-(4-fluorophenyl)4-(3^ 
lH,4H-l,2,4-triazoIo)metfiyl)moipholine,orapharnMceuticaily . 
thiereof, which is described in U.S. Patent No. 5,719.147. 
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A compoimd of the instant bventi^ 
ageait useful in the treatment of anemia. Such an aneinia treatment agent is, for 
example, a continuQus eythropoiesis receptor actiyator (such as epoetin alfa); 

A cdmpotmd of the instant invention my also be administer^ 
5 agent useful in the treatment of neutropenia- Such a neutropenia treatment agent is, 
for example, a hematopoietic growth factor which regulates the production and 
function of neutrophils such as a human granulocyte polony stimulating factor, (Gr 
CSI^. Examples of a G-<:SF include mgrastm^ 

A compound of the instant invention may also be adnunistered^ w 
10. immunologic-eiihancing drug, such as levamisole, isoprinosine and Zadaxin. 

Thus, the scope of the instant invOTtion encompasses the use of the 
instantly claimed compounds in combination with a second compound selected from: 



1) 


an estrogen receptor modulator, 


2) 


an androgen receptor modulator. 


3) 


retinoid receptor modulator. 


4) 


a cytotoxic agent, 


5) 


ah antiproliferative agent. 


6) 


a prenyl-protein transferase inhibitor, 


7) 


an HMG-CoA reductase inhibitor, . 


8) 


an HIV protease inhibitor, 


9) 


a reverse transcriptase iphibitor, 


10) 


an angiogenesis inhibitor. 


11) 


PPAR-Y agonists, 


12) 


PPAR-5 agonists; 


13) 


an inhibitor of inherent multidrug resistance; 


14) 


. an anti-emetic agent. 


15) 


an agent useful in the treatment of anemia^ 


16) 


agent useful in the treabnent of neutropenia, and 


17) 


an iminimologic-^nhancmg drug. 



30 ^ In an embodiment, the angiogenesis inhibitor to be used as the second 

compound is selected from a tyrosine kinase inhibitor, an hihibitor of epidranal- 
deri ved growth factor, an inhibitor of fibroblast-derived gfpwth factor, an inhibitor of 
platelet derived growth factor, an MMP (matrix metafloprotease) inhibitor, an integrin 
blocker, inteiferon-a, interleukin-i2, pentosan polysulfate, a cyclpoxygenase 
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inhibitor, caiboxyaamdottiazole, combretastat^ A-4, squalainine; 6-O-chloioacetyl- 
carix)nyl)-funiagillol, thalidomide, angiostatin, troponin-l, or iari antibody to VEGF: 
In an embodiment, the estrogen leceptor inodulator is tamoxifen or xdoxifen^^ 
Also included in the scope of the clainis is a me&od 
5 that comprises administering a ther^utically effective amount of a condpdiand of 
Formula I in combination with radiation therapy and/br in combination ^jli a 
compound selected from: 



1) 


an estrogen receptor modulator, 


2) 


an andppgen receptor modulator,; 


3) 


retinoid receptor modulator, 


4) 


a cytotoxic agent. 


5) 


an antiproliferative a:gent, 


6) 


a prenyl-protein transferase inhibitor, 


7) 


an HMG-C6 A reductase inhibitor, 


8) 


an HIV protease inhibitor, 


9) 


a reverse transcriptase inhibitor. 


10) 


an angiogenesis inhibitor, 


11) 


• PPAR-yagomsts, 


12) 


PPAR-8 agonists. 


13) 


an inhibitor of inherent multidrug lesistance. 


14) 


£01 anti-emetic agent. 


15) 


an agent useful in the treatmen^^ 


16) 


. agent useful in the treatmrat of neutropenia, and 


17) 


an iinmunologic-enhmcing drug. 



25 And yet another embodiment of the invention is a method of teating 

cancer that coniprises adniinistering a theraI^^tically effective amount of a 
compbimd of Fomula I in combination widi pacU 

The invention further encompasses a method of treatmg or prev^ting 
cancer thatcomprises administering a therapeutically effective amount of a 
30 compound of Fomaula I in combination with a COXr2 inhibitor. 

The instant invention also includes a pharmaceutical composition 
useful for treating orineventing cancer that comprises a tfaerapeuticaUy effective 
amount of a compound of Formula I arid a conipk>uhd selected ffoni: 
1) an estrogen receptor modulator^ 
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an androgen receptor modulator, 
retinoid receptor modulaica:, 
a cytotoxic ag^t, 
an antiproliferative agent, 
aprenyl-protein transferase inhibitor, 
ah HMG-GoA reductase inhibitor, 
an HIV protease inhibitor, 
a reverse transcriptase inhibitor, 
an angiogCTesis inhibitor, and 
a PPAR-Y agoiiist, 
PPAR-5 agonists. 
If formulated as a jBxed dose, such combination products employ the 
compounds of this invention within the dosage range described below and the other 
pharmaceutically active agent(s) within its approved dosage range. Compounds of 
. 15 the instant invention may altematively be used sequentially with known 
phanriaceutically acceptable ageflt(s) \^ 
inappropriate. 

The tenn "admMstraiion^ 
compound) in reference to a Compound of the invention n^ 
20 compound or a prodrag of the compound into the system of the anintial in neesd of 
tieatment When a compound of the invention or p 

combination with one or more other active ?igents (e.g., a cytotoxic agent, etc.), 
"administration" and its variants are each 

sequential introductioii of the compound or prodmg thereof and other i^ents. 
25 As used herein, the team 

product comprising tiie specifiikl ii!@c^ 

product which results, directly or indirectly, from coinbinatioh of the specified 
ingredients in the specified amounts. 

The term "therapeuticaUy effective amount" as used herein ineans that 
30 amount of active compound or phaxihaceutical agent that eUdts 
medidnal re^onse in a tissue, systen^ aniniai or himi^ 
researcher, veterinarian, medical doctor or other c^ 

The term 'Seating COTcer'' or *%eatment of cancel* ref^ 
administration to a maminal affidcted ydtfa a cancerous con&^ 



2) 
3) 
4) 

V 5 : : 6) 

7) 
8) 

9) 
10) 

10 ; 11) 

12): 
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effect that alleviates flie cancerous condition by killing the cancerous cells, but also to 
an effect that results in the inhibition of growth and/pr metastasis of the cancer. 

The inv^tion further cominises the use of the instant conapounids in a 
method to screen for other compounds that bind to KSP, To employ the compounds 

5 of the inventioti in a method of screening for compounds that bind to KSP kinesin, the 
KSP is bound to a support, and a compound of the invention (which is a mitotic 
agent) is added to the assay. Altematively, the confound of flie iiivention is bound to 
the support and KSP is added. Classes of compounds among which novel binding 
agents niay be sought include specific antibodies, non-natural 

10 idratified in screens of chemical libraries, peptide analogs, etc. Of particular interest 
are screening assays for candidate agents that have a low toxicity for hunaan cells: A 
wide variety of assays may be used for this purpose, including labeled inyitro 
protein-protein binding assays, electrojphoretic mobility ishift iassays, immunoassays 
for protein binding, functional assays (phosphorylation assays, etc.) and the like. 

15 The determination of the binding of the mitotic agent to KSP may be 

donein a numbCT of ways, ita an embo^ 

invention) is labeledL for example, with a fluorescent or radioactive moieSty arid 
binding determined directly. For example, this may be done by attaching all or a 
portion of KSP to a solid support, adding a labeled mitotic agent (for example a 

20 compound of the invention in which at least one atom hte been replaced by a 

detectable isotope), washing off excess reagent, and determining whether flie amount 
of tiie label is that present on the solid support. Various blocking and washing steps ; 
may be utilized as is known in the art. 

. By "labeled" herein is niearit that the compound is either directly or 

25 indirectly labeled with a label which provides a detebtable signal, e.g^, radioisotope, 
fluorescent tag/eriz^ particles such as magnetic particles, 

chemiluminescent tag/or specific buidrng molecules, etd. Specific binding molecides 
include pairs, such as biotin and strq)tavidin, digoxin 
specific binding members^ die complement^ 

30 with a molecule which provides for detection, in accordance with lbiowh procedures, 
as outlined above. The label can direcfly or indirectly provid^ 

In some embodim^ts, only one of the <x)mponeiits is labelM. ^ 
example, the kuiesm proteins may be labeled at tyrosine positions using I, of with 
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fluoiophoies. Alternatively, moie fhan one component may be labeled ydth different 
labels; using for the proteins, for example, and a fluqrophor for &e mitotic agents. 

The cpmpotmds of the invention nc^^ 
scieen for additional drug candidates* "Candidate bioactive agent" or "drag 
5 candidate" or j^momatical equivalents as used herdn describe any molecule, e.g., 
protein, oligopeptide^ sniall organic molecule, polysaccharide, polynucleotide, etc., to 
be tested for bioactivity. They may be capable of directly or indirectly altering the 
cellular proliferation phenotype or the expression of a cellular proliferation isequence, 
including both nucleic acid sequences and protein sequences. In o&er cases, 
10 alt^tion of cellular proliferation protein binding and/or activity is screened. Screens 
of this sort Daay be performed either in the presence or absence of microtubules. In the 
case where protein binding oir activity is screened, embodiments exclude molecules 
already known to bind to that particular protein, for example, polymer structures such 
as microtubules, and energy sources such as ATP. Embodiments of assays herein 
15 include candidate ageiits which do hot bind the cellular proliferation protein in its 
endogenous native state termed herein as "exogenous" agents. In another 
bmbodiment, exogenous agents farther exclujle antibodies to KSP. 

Candidate agents can encompass numerous chen[iical classes, though 
typically they are organic molecules, in particular smaD organic compounds having a 
20 molecular wei^t of more than 100 and less than about 2,500 daltohs. Candidate 
aigents comprise functional groups necessary for structural interaction with proteins, 
particularly hydrogen bonding and lipophilic binding, and typically include at least an 
amine, caibonyl, hydroxyl, ether, or carboxyl group, and in an embodiment at least 
two of the functional cheioical groups. The candidate agents often comprise cyclical 
' 25 . carbon or heterocyclic istnictures and/or aromatic or polyaromatib structuries 

: substituted with one or mbre of the above functional groups. Candidate agents are 
also found among biomolecules including peptides, saccharides, fatty acids, sto^oids, 
purines, pyrimidines, derivatives, structural ahjdogs or combin^^ In an 

embodiment candidate agents are peptides. 
30 Candidate agents are obtained from a wide variety of sou^ 

Ubraries of synthetic or natural compounds. For example, numerous 
avaii£^)le for random and directed synthesis of a wide vm^ 
and biomolecules, iticluding expression of randomized olijgonucleotides. 
Alternatively, Ubraries pfniaturial compounds i^^ 
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and SEoiinal extracts are available or readily produced Additionally, nature or : 

synthetically produced libraries and compounds are readily modified through 
. conventional chemical, physical and biochemical means. Known pharmacological 

agents may be subjected to du:ected or random chemical modifications; such as 
5 acylation, alkylation, esterification, amidification to produce structural analogs^ 

Competitive screening assays may be done by combining KSP and a 

drug candidate in a first sample. A second sample comprises a mitotic agent, KSP and 

a dnig candidate. This may be peiformed in either the presence or 

microtubules. The Wnding of the drag candidate is determined for both samples^ and 
10 a change, or difference in binding between the two samples indicates the pr^eiice of 

an agent capable of binding to KSP and potentially modiilating its activity. That is, if 

the binding of the drag candidate is different in the second sample relatiye to the first 

sample, the drag candidate is capable of binding to KSP. 

In an embodiment, the binding of the candidate agent is deternodne^ 
. 15 through the use of competitive binding assays. In this embodiment, the competitor is 

a bindiag moiety blown to bind to KSP, such as an antibody, peptic^^ 

partner, ligand, etc. Under certain circumstances , there may be competitive binding as. 

between the candtidate agent and the binding moiety, with the binding moiety 

displacing the candidate agent 
20 In one embodiment, the candidate agent is labeled. Ether th^ 

candidate agent, or the competitor, or both, is added first to KSP for a time sufficient . 

to allow binding, if present Incubations may be performed at auy temperature which 

fadKtates optimal activity, typicaUy between about 4 a^^ 

Incubation periods are selected for optimum activity, but inay also be 
25 optimized to facilitate r^id high throughput screening. Typically between 0,1 and 1 

hour wiU be sufficient Excess reagent is gene 

second component is then added, and the preisence or absence of the labeled 
component is followed, to indicate binding. 

In an embodiment; ttie coin^^ 
30 • candidate agent Displacement of the competitor is an indication th^^ 

is binding to KSP and thus is capable of binding to, and poteiitially modulating, the , 
activity of KSP. In this embodiment, either component can be labeled. Thiis, for 
example, if the competitor is labeled, the presrace of label in the wash solution 
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indicates displacement by flie agent Alternatively, if the candidate agent is labeled, 
the presence of the label on the support indicates displacement 

In an alternative embodiment, the candidate agent is added first, with 
incubation and washing, followed by the competitor. Tte absence of binding by the . 
5 competitor may indicate the candidate agent is bound to KSP with a hi^er affinity. 
IliuSj if the candidate agent is labeled, the presence of th^ 
coupled with a lack of competitor binding, may indicate the candidate agent is 
capable of binding to KSP. 

It may be of value to identify the binding site of KSP. This cm 
10 . done in a variety of ways. In one embodiment, once KSP has been identtSed as 

binding to the mitotic agent, KSP is fragmented or modified and the assays repeated 
. to identify the necessary components for binding. 

Modulation is tested by screening for candidate agents capable of 
modulating the activity of KSP comprising the steps of combining a candidate agent 
15 with KSP, as above, and deteraiinirig an alteration in the biological activity of KSP. 
Thus, in this embodiment the candidate agent should both bind to ^P (although this 
inay not be necessary), and alter its biological or biochemical activity as defined 
herein. The methods include both in vitro screeninjg methods and in vivo screening df 
cbUs for alterations in cell cycle distribution^ 
20 morpohology, activity, distribution, or amount of mitotic spindles, as are gerierajly 
outlined above. 

Altemativdy, differential, sci^eening may be used to identify dnig 
candidates that bind to the native KSP, but cannot bind to modified KSP. 
Positive controls and negifttive controls inay be 1^ 

25 an embodiment all control and test samples aris perforined in at least triplicate to 

obtain statistically significant results. Incubation of all samples is for a time sufficient 
for the binding of the agent to tile protein. Following incubation, all samples are 
washed fi:ee of non- specifically bound material and the amount of boundj generaUy 
labeled agent determined. For example, wh©ce a radiolabel is employed, the samples 

30 inay be counted in a scintiDation counter to deterniine the amount of 
compound. 

A variety of other reagents may be included in the screening iassays. 
These include reagents like salts, neutral proteins, e.g., albiraiin, detergents, ete which 
may be used to facilitate optimal protem-protein binding and/or reduce non-spedfip 
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or baci^oiind mteractioiis. Also reagente that dlherwise^^^^ of tihie 

assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may 
be used. Themixture of components may be added in 
requisite binding. 
5 These and other aspects of the invention \^ 

■ teachings contained herein. 

ASSAYS ... 

10 The compounds of the instant invention described in the Exa^ . 

were tested by the assays described below and were found to Iiave kinase iiihibitory 
: activity. Otiier assays are known in the literature and could be readily performed by 
those of skill in the art (see, for example, PGT Pubhcation WO 01/30768, Ma;y 3v , 
2001, pages 18-22). 

.15 ■ . • • ■ " ' y- 

L Kinesin ATPase In Vitro Ass2lv 

Cloning and expression of human poly-histidine ts^ed KSP motor domaiii 
(KSP(367H)) 

Plasmids for the expression of tiie human KiSP motor domain construct 
20 were cloned by PGR using a pBluescript full length human KSP coiistruct j^langy et 
ai., Cell, voL83, ppll59-1169, 1995) as a template. Ilie N^tetminal primer 5'- 
GCAACGATTAATATGGCGTCGCAGCCAAATTGG^^ 
(SEQ.ro.NO.: 1) andthe C-terminal p^ 

GATGGTQGTGATGCTGATTCAOT 
25 were used to amplify: the motor domain and the neck linker region. The PGR prpducte 

w^ digested with Asel and Xhol, ligated into the Ndel/Khol digestion product ipf 

plRSiSTa (Invitrogen) and transfpnned into 

Cells y/ext gjown at 37X to an Ob6oo of OS. After cdpling the culture 

to room temperature expression of KSP was induced with lOOjiM IPlXi a^^ 
30 incubation was continued overnight Cells wwe pelleted by centrifiagatibn and 

washed once with ice-cold PBS. Pellets Were flash-frozen stored -^O^C. 
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Protein Purification 

Cell pellets were thaw^ on ice anditisuspendedm btfier (SOmM 
K-HEPES, pH 8.0, 250ieiM KQ, 0.1% Tween, lOnM imidazole, 0-5mM Mg-ATP^ 
I mM PMSP/^mMhCTTjTrpjdiTie, It complete protease inhibitor coclAail (Roche)). 
5 Cell suq)ensions wea:e incubated with Img/ml lysozyme and SmM P-myesrcaplmthanol 
on ice for 10 minutes, followed by sonication (3x 30sec). All subsequent procedures 
were petfdtmed at 4^C. Lysates were centrifiiged at 40,00()x g for 40 minutes. 
Supematants were diluted and loaded onto an SP Sepharose column (Pharmacia, 5ml 
cartridge) in buffer A (50mM K-HEPES^ 
10 Mg-ATP, ImM DT^ 

Fractions containing KSP were pooled and incubated with Ni-NTA resin (Qiagen) for 
one hour. The resin was washed three times with buffer B (Lysis buffer minus PMSF 
and protease inhibitor cocktail), followed by thrbe 15-minute incubations and washes 
with buffer B. Finally, the resin was incubated and washed for 15 minutes three times 
15 with buffer C (same as buffer B except for pH 6.0) and poured into a column. KSP : 
was eluted with elation buffer (identical to buff^ 

250mM imidazole). KSP-containing fractions were pooled, made 10% in sucrose, and 
stored at -80°C. 

Microtubules iare prepared from tubuhn isolated fi^ 
20 Purified tubulin (> 97% MAP-free) at 1 mg/ml is polymerized at Sl'^C in the presence 
of 10 fiM pacUtaxel, 1 mM DTT, 1 mM GTP in BRB80 buffer (80 mM K>PIPES, 1 
inM EGTA, 1 mM MgPk at pH 6.8). The resulting microtubules are separated from 
non-polymerized tubulin by ultracentrifugation and removal of the supernatant The 
pellet, contxiining the microtubules, iis gently xesuspended in 10 pM paclitaxel, 1 mM 
25 DTT,S0|xg/ndampicimn,and5pg(mlcW 

TTiekinesin motor doniaiii is incubated 
(1:1 MgCli: Na-ATP), and compound at 23^C in buffer containing 80 mM K-HEHES 
(pH7.0),lmMEaTA,linMDTr,lmMM^^^ Thereactipnis 
termmated by a 2-10 fold dilution with a final buffer conq)osition of 80 mM HEPES 
30 andSO mMEDTA. Free phosphate from the AlPhydrol:^s reaction iis measured 
via a qmiialdine red/ammonium molybdafie assay by adding 150 pi of quench C 
buffer containing a 2t 1 ratio of quench Arquench B. Quench A contains 0.1 mg/ml 
quinaldine red and 0,14% polyWnyl alcohol; quench B contains 12.3 mM ammoniuin 
molybdat^ tetrahydrate in 1 . 15 M sulfuric acid. The reaction is incubated for 10 
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minutes at 23^C, and the absorbance of the phospho-molybdate coniplex is medstiied 
atS^nm. 

The compounds of the instant ihventipn n^ay be tested in the above 

assay. 

5 II, Cell Proliferation Assay 

Cells are plated in 96-weU tissue culture dishes at densities^ 
for logiarithiriic growth over the course of 24, 48, and 72 hours and allowed to ^ere 
oveniight. The following day, compounds are added in 

titration to all plates. Each titration series is performed in triplicate, and a constant 

10 DMSO concentration of 0-1% is inaintained throughout the assay. Coiitrbls of 0.1% 
DMSO alone are also included. Each conq)oxmd dilution series is made iri media 
without serum. Tlie final concentration of serum in the assay is 5% in a 200 (iL 
volume of media. Twenty microliters of Alamar blue staining reagent is added to each 
sample and control well on the titration plate at 24, 48, 6r.72 hours following the 

15 addition of drug and returned to incubation at 37**C. Alamar blue fl^ 

analyz;ed 6-12 hours later on a CytoHupr U plate reader using 530-560 nanometer 
wavelength excitation, 590 nanometer emission. 

A cytotoxic ECso is derived by plotting compound cpnp^ 
the X-axis and average percent inhibition of cell growth for each titration p6int on the 

20 y-iaxis. Growfli of cells in control weUs that have; been treated with vehicle alone is 
defined as 100% growth for the assay, and the growth of ccfils treated with 
compounds is compared to this value. Proprietary in-house sofihvare is used calculate 
p^Dcent cytotoxicity values and inflection points using logistic 4-paraineter curve 
fitting! Percent cytotoxicity is defined as: 

25 - .* ' ' ' . : 

:% cytotpxicity:(Rudrescencec6nto^^ xlQOx (Pluorescencecontroi)"* . 

Ilie inflection point is reported as the cytotoxic ECso. 

30 HL . Evaluation of mitotic arrest and apoptosis by PACS 

FACS analysis is used to evaluate the ability of a compound to.suxest . 
cells m niitosis and to induce apoptosis by measuring DNA content in a treated 
populatioii of cells. Cells are seeded at a deiisity of 1.4x10^ cells per 6cm^ tissue 
culhire dish and allowed to adhere ovemi^t; Cells are then treated with vdbicle 
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(0,1% DMSO) or a titration series of compound for 8-16 hours. Follpwing treatment, 
cells are harvested by trypsinizatipn at the indicated times and pelleted by 
centnfujgation. CeUpeUetsareii^ 
4**C ovecmgjit or longer. 
5 ForFACS analysis, at least 500,000 fixed cells are pelleted and the 

70% ethanol is reimoved by aspiration- CleUs are then incubated 
RNase A (50 Kunitz uhits/ml) and propidium iodide (50 M€/nil), and analyzed using a 
Bectori Dicldnson FACSCaUl^r. Data (j&om 10,000 ceU^ 
Modfit ceU cyde 

10.. An EC50 for mitotic arrest is derived by plotting compound 

concentration on the x-axis and percentage of cells in the G2/M phase of the cell 
cycle for each titration point (as measured by propidiuln iodide fluorescence) on the 
y-axis. Data analysis is performed using the Sigm^ 
ixiflection point using logistic 4-parameter cur^ 
; 15 reported as the EC50 for mitotic arrest A similar method is used to determine the 

compound EC50 for apoptosis. Here, the percentage of apoptotic cells at each titi^tion 
point (as determiiied by prapidium iodide fluorescence) is plotted on the y-axis, and a 
siinilar analysis is carried out as described above. 

20 yi; Immunofluorescence Microscopv to Detect Monopolar Spindles 
Methods for immunofluorescence stdiiin^ 
pericentriri are essentially as described in Kapoor et <d. (2000) J. Cell Biol. ISO: 975- 
988. For ceU cdture studies, cells are plated on tissue 

slides and allowied to adhere overnight. Cells are then incubated with the comppimd 
25 of iiiterest for 4 to 16 hours. After incubation is coinplete, media: and dmg are 

aspirated and the chamber and gasket are removed from the g^ass slide. Cells are then 
permeabilizedi fixed- washed, and blocked for nonspecific antibody binding 
according to the refwenced protocol. Paraffin-embedded 

deparaffinized with xylene arid rehydrated throu^ an ethanol series piibr.to blocking. 
. 30 Slides aie incubated in primary antibodies (mouse monoclonal ahti-oc-tdbulih 

anttix>dy, clone DM1 A from Sigma diluted 1 :500; rabbit polyclonal anti-pericentrin 
antibK>dy from Covance/dUuted 1:2000) ovenught aH 
incubated wth conjugated secondary mtibodies (FT^ 

mouse IgG for tubulin; Texias red-conjugated donkey anti-rabbit IgG for periicentrih) 
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dUuted to 15|Jig/ml for one hour at room temperature. Slides are then washed and 
couhterstained with Hoechst 33342 to visualize DNA. hmnunostained aan^ 
. imaged with a lOOx oil immersion objective on a Nikon epifluoiescence imcrpscpipe 
using Metamoiph deconvolution and imaging softw^^ 

EXAMPLES 

Examples provided are intended to assist in a further understanding of 
the invention. Particular materials en^loyed, species and conditions are intended td 
10 be illustrative of the invention and not limiting of the reasonable scope thereof. 



SCHEMEl 

O 
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SCHEME 1 (conlinuec^ 




. tert^buM 34fl>enzvIanimo)Gaii3onVlV2- . 
5 A solution of tert-butyUithiuin in pentane (2,40 equiv) is added to a 

solution of tert-butyl 2-furylcarbamate (prepared by tihe method of Padwa, et al Org 
Synth 2000, 78, 2002, 1 equiv) in THF at -78 °C. The reaction mixture is stirced for 
45 min, then solid CO2 (excess) is added and the resulting mixture is wanned to 0 °C 
and stirred for 30 minutes. The reaction mixture is partitioned between aqueous 1 N 
0 hydrochloric acid solution and etiiyl acetate. The combined organic layers are dried 
over sodium sulfate and concentrated The residue is purified by flash colunm 
chromatography (hexanes initially, grading to 100% ethyl acetate), and the polar 



wo 03/050122 PCiyi}S02/38487 



firactions axe concentrated. A solution of fhe residue, benzylami^ 
dunethylaminqpropyl)-3-«thylc^^ 

azabenzotriazole (1 equiv), and triethyliaimne (2 equiy) in DMF is stirred at 55 ^'C for 
24 h. The reaction mixture is concentrated, and the residue is partitioniid betweien ■'.[: 
5 satudtated aqueous sodium bicarbonate solution and ethyl acetate. Hie coiid)ined 
organic layers are dried over sodium sulfate and concentrated The residue is purijBed 
by flash column (hexanes initially, grading to 100% ethyl acetate) to give tert-butyl 3- 
[(benzylanijmo)carbonyl]-2-furylcarbanmte (W^^^ 

10 N-benzvl-2-fl)utvrvlaminoV3"furamide f Ir^^ 

A solution of tert-butyl 34(benzylamino)caibonyl]-2-ft 
(I-l, 1 equiv) is saturated with HCl gas at 0 ^C, and the resulting solution is stirred at 
0 °C for 1 h, then allowed to \yann to 23 °C and stirred for 1 h. The r^cticm iinixture 
is concentrated and the residue is dissolved in pyridine; The resulting solution is 

15 cooled to 0 ^C, and butyryl chloride (3 equiv) is added in three equal portions pver 1 
h. The reaction mixture is partitioned between aqueous sodixim bicarbonate solution 
and ethyl acetate. The organic layer is dried ovet sodium sulfate and coricentratecL 
The residue is purified by flash column (hexanes initially, grading to 100% ethyl 
.. acetote) togiveN-ben2yl-2-(butyr^ 



20 



3-benzvl-2-propvlfuror23-dTDvriniidin-4f3H)-one 



A mixture of N-ben2yl-2-(butyrylainin6)^3-furar^ 1 equiv) 

and sodium hydroxide (0.1 equiv) in ethylene glycol is heated ^ 
reaction misiture is aUowed to cool, then p 
25 sodium chloride solution and ethyl acetate. The combined organic layers are dried 
over sodiimi sulfate and eohcehtrat^ 
(hexanes initiaUy, grading to 100% ethyl acetate^ 
propylfiM:ot2,3Td]pyriniidin-4(3H)H>^ 

30 3^behzv^6-bromb^2-^l-bromopropid^fiM:or2.3^1pv^ 

A solution of 3-benzyl-2-propylfiux)[23-d]pyiinM (1-3, . 

1 equiv), potassium acetate (6 equiv) and bromine (6 equiv) in acetic acid is heated at 
lOO^C for 3 h. The reaction is concentrated, and the residue is purified by flash 
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chiomat6grq)hy. Hation ^di hexanes^EtQAc provides 3-b«aizyl-6-lttDino-2H(l- 
bronioprop^)ftiro[23^]pyriimdm-4(3]^^ (1-4). . . 

3-ben2yl-6-broimQ-2Kl-{[2-(dime&ylamm6)e^ 

d]pYriTnidi n-4(3H)-one (1-5) ■■ ■ ■■ ■: ' ■ ■ 

A solution of 3-ben2g^l-^-brom(>2-(l-bromoiMX)pyl)to 
d]pytimidin-4(3H)-one (1-4, 1 equiv) and NJ^I-dmiethylethylenedianiine (3 equiy) in 
ethanoHs heated at reflux for 18 h. Ilie reaction mixt^ 

residue is partitioned between EtOAc and brine. The organic layer is dried (MgS04) 
and concentrated to provide 3-benzyl-6^bromo-2-(l-{ [2-(dimethylamino)- 
elhyi]animo)propyl)fiiro[23-d]pyrinaidinr4(3H)-<)n 

3-benzyl4-(l-{[2<dimethylamino)eth3d]anrinp}propyl)to 
one(l-61i 

. AmKt«reof3-ben2yI-6-bronio^2Kl-{[2Kdiniethylamino)r^ 
ethyilanaino}propyl)furo[23-^pyriinidin-4(3H)-one (1-5, 1 equiv) and 10 %Fd/(:in 
ethanol is hydrogehafed at I atm. for 3 h. The mixture is filtered arid the filtrate is 
concentrated to provide 3-^benzyl-2-(l-{[2-(dmethylanrino)e.thyy , 
ftiro[23-dipyriinidin-4(3H)-one(l-6) 

N-[l-(3-benzyl-4-ox6-3,4-dihydrofuro[23-d]pyrimidin-2-yl)propyl]^^ 

(dimethvlamino)ethvnbenzamide (1-7) ■■• '■ ■ ' 

A solution of 4^bromobenzoylcUoride (1 equiv) in dichloromethane is 
added to a soM<^ of 3-beh2yl-2-(M [2Kdiine&ylanim 

propyl)fui?6[23-d]pyrunidin-4(3H)-6ne(l-6, 1 eqmy) md N^-diisbpropyletiiylainine 
(1 equiv) in dichloionletiuihe,. and the resulting mixture is istiired under ambi^t 
conditions for 1 h. The reaction mixture is wa^ed witii saturated aqueous NaHCOs 
solution, and brine, then dried ^gS04) and concentrated. The residue is purified by 
flash chrouMtbgraphy. kution with CHfeCb to 5 % NHa-BtOH/CHiCh gives N-[l- 
(3rbenzyl-4-bxo--3,4-dihydrofuro[2,3-dr|pyrimidin-2-yl)pro .._ 
(dimethylainmo)etiiyl]baizamide (1-7). 
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scaaEME2 




3-benzyl-2r(l-{ (4^bromobenzyl)[2<di^ 
5 dTpvrimidin-4f3IDHoneY2-l V / 
. A solution of 3-ben2yl-2-(i-{ [2-(dm 
propyl)fiuo[2,3-d]pyriim 1 equiy) and 4-brompbetiaaidehyde (2 

equiv) in methanol is lieated with a solution of sodium 

tetrahydrofiiran <1M, 2 equiv). Acetic acid is added to obtain a pH of 6-7 and the 
10 reaction is warmed at 60 °C for 18 h. An additional 2 equivalents of 4- 

brompbenzaldehyde and sodium cyanoborohydride are added after 18, 42 and 66 
hours while maintaining the pH at 6-7 with acetic acid After Warming 90 h at 6d*^C^ 
the reaction is concentrated and the residue is partitioned between EtOAc and 
aqueous satxirated NaHCOs solution. The organic layer is washed with brme, dried 
. 15 (MgS04) ahd concentrated The residue is purified by flash chromato^phy. Elution 
with BtOAc to 5 % NHs-EtOH/EtOAC gives 3-ben2yl-2-(l-{(4-bromobenzyl)[2r 
(dimethylainind)ethyl]anDdno}propyl)furo[2,3^^ 

The compounds of the invention illustriated below can be prepared by 
20 the synthetic methods described hereinabove, but substituting the appropriate amines, 
acid chlorides and phenyl aldehydes for the corresponding reagents utilized in flie 
above examples: 
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The compouads of the inveMon iUuslta^ 
the synthetic methods described heremabove, but substitutiiig the apptx:)priat(e| cycjic 
amine for the N,N-<iimetfaylethylenediamine;utilized in the exano^les above: 
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#yVVAA# 




-91- 




-92- 



wo 03/050122 



PCT/&S02/38487 




-93- 



wo 03/050122 



PCT/USd2/38487 



I 




-94- 



wo 03/050122 



PCT/CS02/38487 




I 

I 




-95- 



Wd 03/050122 



PCTAJS02/38487 




wo 93/050122 PCT/US02/38487 



Bn 


Et 


H 


-|-N N— \ 

N— / V-NH2 
0 


Bn 


B 


H 


-|-N 


\ P 
/ V NH2 


Bn 


Et •■' • 


H 


-|-N 


\ UP . 


: Bn •. 


■ Et ; 


H 






Bn 


Et 


H 







-97- 



wo 03/050122 . PCT/US02»«4i7 



I 















R? 


R* 


V ^ 7 




Bn 


Et 


H 


NH2 ; 




Dan 

bn 


Et : 


H 




I: 


Bn 


Et 


H 


0=/ 
OH 




Bn 


Et 


H 






Bn 


Et 


H 




OH 
0 


Bn 


.■ 


H 







-99- 



wo 03/050122 



PCT/nS02/38487 



WHATJS CUJMEDIS: 

L AcximpoundofEonnulal: 

• * • ■ -o" • ' 




5 ; or a phannaceuticany acceptable sa^^ 

one of W; Y and Z is O and the olh^ 

•;a.is; *:Odr.l;" • * " 

;iO' ■ bis Qor'l; - . 
' ■ ^- . . "mis ■0,'l,jtir2;-; ! 
-nis'. .Oto.2;. "•■ ; 
uis"" 2,-3,4or5;; • 

15 Rl is selected from: . ; 
^ ■• •• 1); . ■ H,; . 

2) Ci-Cio alkyl, . 

]:'-':•'.••''• ^ ••;3).^\;aryl^ / ;.• ; ' 

4) C2-Cioalicenyl, . : 

20: 5) ■ G2-C10 alkynyl^ 

6) :Cl-C6perfluoroalkyl, 

7) C1-C6 aralkyl, 

8) C3-C8 cycloaUcyl, and ' 

9) heterocyclyl, 

.25 said alkyl, aryl, alkenyl, alkynyl, cycloaikyi, aralkyl aiid heterocyclyl is optionally 
substituted with one (xr moie substituents selected from R5; 

R2 and R2' are independently selected from: 
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1) 






2) 


(C=O)aObCi-Ci0 alkyl. 




3) 


(C=0)aObaryl, 




4) 


(C=O)aObC2-Cl0 alkenyli 


5; 


5) 


<C=O)aObC2-Ci0 alkynyl. 




6) 


(X>2H. 




, 7) 


CirC6 peifluoroalkyl. 




8) 


(C=0)aObG3-C8 cycloalkyli 




9) 


(C=0)aObheterocyclyl, 


10 . 


10) 


S62NR7R8,and 



11) SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optipnally substituted 
witii one or more substituents selected fito 

15 r2 and r2' are combined to form -(CH2)u- wherein one of the carbon atotns is 
optionally replaced by a nioiety seleetied from O, S(0)to/-NC(PK an4-N(^^^ 
wherein the ring formed when R? and R^' are combined is optionally substdtiied with 
one, two or three substituOTts selected fi^ 



20 r3 arid R3' are independently selected froiia: 





i) 


H, 




2) 


(00)aC)bCl-Cio alkyl. 




3) 


(G=0)aObaryi, ^ 




4) 


(C=O)aC)bC2-Cl0 alkenyl, 


25 


5) 


(C=0)aObC2-<:io alkynyl, 




6) 


CO2H, 




7) 


G1-C6 peifluoroalkyl, 




8) 


(C=0)aObC3-C$ cycloalkyl. 




- .9) 


{CO)aObheterocyclyl, 


.30 


10) 


SOaNRW.and 



11) SOiCi-Cio alkyl. 



said allcyl, aryl, aBcenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substiluents selected frona R^^ 
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orR3 andR3* alongvwth^e nitrogen to wMch they are attach to 

fonnjing^^ — T wMchisaS-lZmendjerednitrpgen-HMmta^ 
is opti<maUy siii>stituted vdth £rom one to s^^ 

incopobtBS from one tt> two additional heteroaloms, selected from N, O and S in die 
5 . heterocydlenng; 

\ . k4 is independently selected ficom: 

1) (C=0)aObCi-CiO alkyl, . 

.2) (O=0)apbaryl, 

lb 3) <O=O)aObC2-Ci0 alkraiyl, 

4) <C=O)a0bG2-Gip alkyflyl. 

. 5) . ,--Cb2H, 

6) halo, 

■ 7),. OH.' ■ ■ 

15 8) ObCi-C6 perfluoroali^l, . 

9) (C=0)aNJl7R8, 

10) CN. 
.11) (C=O)a0bC3-C8 cycloalkyl, 

12) (C=0)aObheterocyclyl, 
20 . 13) S02NR7R8,and 
14) . SQ2C1-C10 alkyl, 
said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
\vith one or more substituents selected from R^; 

25 • r5 is: •• 

1) (C=0)aObGirCio alkyl. 

2) (C=0)aObaryl, 

3) C2-C10 alkenyl, 

4) C2-C10 alkynyl, 
30 5) (C=0)aOb histerocyclyl. 

6) CO2H, 

7) halo, 
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B) CN, ■ ■ 

; 9) on, 

10) ObCi-C6 petflwroalkyl, 

11) Oa(C=0)bNR7RS, 

5 .•■ • 12) oxo, 

• •' ' '■ -.IS)-:' . cHo,' 

14) (N=0)R7R8,or 

15) (C=6)aObC3<8cycloaliqrl, 

said alkyl, aryl, alkeriyl, allqmyl, hetecocyclyl, and cycloaUq^l optionally substituted: 
10 vdlh one or more stibstitum 

R6 is selected from: 





1) 


.^usuj|4jg(,i^l--(^10jau^, wn^sm r and s are independenuyO. 




2) 


Or(Ci<l3)perfluoroalfcyl, whecein r is 0 or 1, 


15 . 


3) 


(Co-C6)alkyl«le-S(0)mR^ viriMaeiii m i 




4) 


OXOi 






•pH, ' 




6) 






7) 


"cNi - ' 


20 


8) 


(C=O)iOs(C2-Gi0)alkenyl, 




9) 


(e=0)rOs(C2-Cio)alkynyl, 




.10) 


(C=0)rOs(C3-C6)cycloalkyl, 




11) 


(C=O)rPs(C0-C6)alkylene-aryl, • . 




12) 


((>0)rOs(Q)<^)alkyIene4eter6cyclyl, 


25 


13) 


(Q=O)rOs(C0-C6)alkylene-Ni(Rb)2, 




.14) 


ciO)R^ ' ' :■ 




15) 


(Co-C6)alkylene-C62R^ 




16) 


C(0)H, 




17) 


(Co-C6)alkylene-C02H, and ; 


30 


18) 


C(0)N(Rb)2, 



said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, md heterocyelyl is optionally substituted 
with up to three substituents selected from Rb, OH, tCl-G6)alk6xy, halogen, C62H, 
CN, 0(C^D)Ci-C6 alkyl, 0x0, and N(Rb)^^ 
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and aie independently selected from: 





1) 


H, 




2) 


(C=p)ObCi-Cio alkyl, 




3) 


(C=0)ObC3-C8 cyclpalkyl. 




4) 


(C=d)Obaryl, 




5) 


(C=0)ObheterocyGlyl, 




6) 


Ci-Ci.0 alkyl. 




7) 


aryl. 




8) 


C2-C1O alls^enyl, 


10 ; . 


9) 


d2-ClO alkynyU 




10) 


heterocyclyl, 




11) 


C3-C8 cycioaljcyl, 




12) 


S02Ra,and 




13) 


(C=0)NRb2, 



15 said alkyl, qyclbalkyl, aryl^^ heterocylyl, alkehyl, and alkynyl is optionally substitu^ 
wiffi one or more substituents sel^ted froni 

R7 and R8 can be taken together with tiie nitrogen to which they are sdtached to form 
. a monocyclic or bicyclic hetearocyele with 5-7 meinbers in each ring and optionally 
20 coiitaining, in addition to the; nitrogen, one or two additiohal heterbatpms se|lected . 

from N, 0 and S, said monocyjcic or bicyclic heterbcycle optionally substituted with 

one or more substituents selected from R6; . 

(Gi-C6)apcyl, (C3-G6)cycloall^ 

H, (Cl-C6)alkyl, aryl, heterocyclyl, (C3-C6)cycl6alkyl, (C=;0)bCi-C6 
(C>0)Ci-C6 alkyl or S(0)2Ra. 

2. A compound of the Forimulall, 



R^is 

25 ; ■ 

Rbis 
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o 




or a phannaceutici9Uy acceptable salt or steieoisomer thCTeof, whetein 

.ais .■ Oorl;. . ■ • ' ' ■•^ ■ 

5 bis Oorl; • . 

im is 0,1, or 2; 

nis 0to2; 

uis 2, 3, 4 or 5; 

10 3R1 is selected from: 



1) 




2) 


Ci-Cioalkyl, 


3) 


aiyl. 


4) 


C2-C16 sSk&nyl, 


5) . 


C2-C10 aUcynyV 


6) 


Ci-Cg perfluoroalkyl. 


7) 


C1-C6 aralkyl. 


«) 


C3-C8 cyclodkyi, and 


9) 


heterocyclyl. 



26 said alkyi, aiyl, alirenyl, aHgoiyl^ 

$id>stituted >OTth one or mote substit^ 

R2 and R?* are indqpenden% sdected from: 

; i>'..H,- ■ . ■ ''^^■::''[ 

25 2) (C==O)aObCi-Ci0dkyl, 

3) (C=0)aObatyl, 

4) (Q=0)aObG2-ClO«lkenyl, 

5) (e=0)aOt,C2-CioaIkynyl, 
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7) C1-C6 perfluoroalkyl, 

8) (C=0)aObC3-C8cycloaIkyl, 

9) (C=0)aObhetMOcyclyl, 

10) SOiNRW.and 
5 11) SO2C1-C10 alkyl, 

said aDsyl, aryl, alkenyl, ialkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or moji& substituents selected from R5; or . 

k^.and R^' . at6 cbmlnned to fonn -(092)u- ^eieiii one of the caiBbn atcnns.is 
10 . - optionally replaced by a moiety selected from 6, S(0)m. -NC(0)-, and -N(R^)-, Jand 

wherein the ling formed when R^ andR^' are cbmlnned is cptidnally substtitoed with 
. one,two(»rthiee.8ubstitaents8didctBdfro 

R3 arid .R3' are indqpendendy sdected firom: 

:.i5 :', . 1);.. a, ,.• :^ ;V'. 

2) (C=0)aObCi^io allcjd, 

: 3) (C=^^ 

4) <C>O)a0bC2*Cl0 alkenyl, 

5) .{b<))aObC;2-ClO alkynyl, 
20 6) C02Hi 

7) C1-C6 peifluorpalkyl, 

8) (C=0)aObC3-C8 cycloalkyl, 

9) (C=0)aObhetarocyclyl, 

10) SO2NR7R8, and 
25. 11) S02C:i^lG all^l. , 

siaid alkyi, aryl, alkenyl, alkynyl, cycloalkyl, and heterpcydyl is. optionally, substituted 
with one or more substituents sdected from R^;. 

or R3 and R3 ' along with the nitrogen to ^ch tliey ate attached are combined to . 

.1 qJ . . 

30 form ring — ^ wMch is a 5-12 niembered nitrogen-contaiiiing heterbcycle, which 
is optiondly substituted with from one to Six R' groups an^ 
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incoporatcs from one to two additional heteroatoms, selected fipnoi O and S in the 
heterocycleiiiig; 



R4 is independently selected from: 



5 


1) 


(C=0)aObCi-Cio alkyl, 




2) 


(C=0)aObaryi, 




3) 


(C=0)aObC2-ClO alkenyl, 




4) 


(C=0)aQbC2-Cio alkynyl. 




5) 


CO2H, 


10 


6) 


halo, 




. 7) 


OH, 




8) 


QbCi-C6 perflaofoaUcyl, 




^> 


(C=0)aNR7R8. 




10) 


CN, ' 


is. 


11) 


(O?0)a0bC37C8 cycloalkyl. 




12) 


(C=0)a6bheterocyclyl,- 




. 13) 


S0^7R8,and 




14) 


SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionSHy substituted 
20 with one or more substituents selected from r5; 

R5is: 



1) 


((>0)aObCi-ei6 alkyl. 


2) 


((:C=0)aObaryl, 


3) 


Ciz^lO alkenyl. 


4) 


C2-C10 alkynyl. 


5) 


(C=0)a0b heterocyclyli 


6) 


CO2H, 




halo. 


8) 


CN, 


9) 


OH, 


10) 


ObCi-C6 perfluoroalkyl. 


11) 


Oa(C=6)bNR7R8. 


12) 


oxb, 
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13) CHO, 

14) 0Sr=O)R7R8,or 

15) (C=0)aObC3-C8 cycloalkyl, 

said allgri, 9ryl, alkenyl, alkynyl, heterocyclyi, and cycloaUsyl optionally substituted 
;5 T^th one or more substituents selected fix)mR6; 

r6 is selected from: 







((>=0)iPs(Gi-Cio)alkyl, whaein r arid s are independently 0 or 1, 




2) 


Qr(Cl^C3)perfluoroaIkyl, wherein r is 0 or 1, 


10 . 


3) 


(C0-C6)alkylene-TS(O)mR^» wnerem m is 0, 1, or 2, . 




4) 


•oxoi' 




5) 


OH, "■ ■ ■ • 




6) 


halo, 




: 7) 


-■CN, 


15 


: .8) 


(C=p)rps(C2-^10)alkBnyl, 




. 9) 


(q=0)rOs<C2-Cio)allcyayl. 




10) 


(C=0)rOs(C3-C6)cycioalkyl, 




11) 


(C=0)rOs(eo-C6)aikylene-aryl, 




12) 


(C>P)iPs((i[K^)alkylMier^ 


20 


13) 


(C=<))rOs(eQhC6)aI]^^ 




14) 


C(0)Ra 




15) 


(C0-C6)aikylerie-CO2R^ 




16) 


G(0)lt 




17). 


(Co-C6)alkylene-C02H, and 


25 


: 13) 


C(0)N(R:b)2, :.' 



said alkyl, alkenyl, alkynyl, cycloalkyl, juyl, and heterocyclyi is optionally substituted 
with up to three substituents selected from Rb, OH, (ei-C6)alkoxy, halogai, CO2H, 
CN, 0(C=O)Ci<i6 alkyl, 0x0^ 



30^ R7 juid R8 are independentiy selected from: 

1) H, 

2) (G=0)ObCi-Cio alkyl, 

3) (C=0)ObC3-C8 cycloalkyl, 

4) . (C=0)Obaryl. 
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5) (C=0)Obheterocyclyl, 

6) Ci-Cioalkyl, 

7) aryi,' ; • ' 

8) C2-C10 alkenyl, 
5. 9) C2<2io alkynyl, 

10) . heteiocyclyl, 

11) C3-C8 cycloalkyl, 

12) SC^a and 

13) (e=0)NRb2, 

10 said alkyl, cycloaJkyl, aryi, heterocylyl, alkenyl, and alkynyl is optibnailysubstitixijed 
wilh one of mocB substilnents iselected from R^, or 

R7 and RS can be taken together with the nitrogen to which tliey are aMched to fonh 
a monocyclic or bicyclic heterocycle with 5-7 members m each ring and optioiially 
IS containing; in addition to tiie nitro^, on&'or two additiond heter0atpms iselected 
&om N, p and S, said m(niocylcic or bicyclic heterocycle optionally sUbstittded^Viith 
one or more substitUiCTts selected £rom 



20 



R* is (CirC6)alkyl, (C3-C6)cycloa]i!yl, aryi, or heterpcyclyl; and 

Rb is H, (ei-C6)alkyl, aryU hetMocyclyl, tC3<:6)cycloaIkyl, ((>6)0CiO6 alkyl, 
(C=0)Ci-C6 alkyl or S(0)iRa. 



' ' , . 3. ■ Thec6iiip6uidacc(»dingtoClaim 2 ora .ph{^^ 
25 aa^tiable salt or stereoisonoiKr thereof, wherein: 

..ais ■ 'O-or'l; ' 
bis Oor.l;.' 

mis 0,1, or2; . ^ , 

30 n is 0 to 2; 

Rl is selected from: 

1) H. ■ • . \- : 

2) Ci-Cio alkyl. 
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aryl, 

C1-C6 aralkyl, 
C3-C8 cycloalkyl, and 
6) heterocyclyl, 

5, said alkyl, aryl, cyclpaikyl, aralkyl and heterocyclyl is optionally subistituted with 
one, two or three substituents selected froniRS; 

R2 arid R2' are independently selected fronr 

"l) H, ■ 
10 . 2) (G=0)aObCi-Cio alkyl, ^ 

3) (C=0)aObaryl, 

4) ■ C02ft 

5) Ci-Cg perfluoroalkyl, 

6) (C==0)aQbC3-C8 cyclbal^ 
15 7) (C>=0)aOi^eterocyclyl, 

said aikyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted \wth one, two or 
iOiree substituents selected 



r3 aiid R3' are independently selected from: 



20 


1) 






2) 


(C=0)abbCi-Cio alkyl. 




3) 


(C=0)aObaryl, 




4) 


(C=b)aObC2-ClO alkfiaiyl; 




- 5) . 


(C:^)aObC2TCio alkjaiyli 


25 ' 


. 6) 


CO2H, 




. 7) 


C1-C6 perfluoroalkyl, 




8) 


:(C=:0)aObC3-C8 cycloalkyl; 




. 9) 


(C=0)aObheterocyclyl, 




10) 


S02NR7R8,and 



30 11) SO2C1-C10 alkyl, 



said alkyl, aryi, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one, two or three substituents iselOTted fi^^ 



3) 
4) 

5) 
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or R3 and R3' along with the iutrogen to which they are attiached axe combined to 

, fpfln ring ^^—^ which is a 5-12.membered nitrogen-<jontaining heterocycle, which 
is opticmaUy substituted with from one to 

incoporates from one to two additional heteix>atoms, selected fix)m N, O and S in the 
5 heterocycle ring; 

R4 is ind^endently selected £roxn: 





1) 


(C=0)aPbCi-Cio alkyl. 




: 2) 


(C=0)apbaryl, 


10 


3) 


CO2H. 




4) 

5) 


hido, 
OH, 






ObCl-Ce perfiuoroallcyV 
(C=0)aNR7R8, 


15 


8) 


CN, 

(C=D)aObhetox)Gyciyl, ' 




10) 


S02NIt7R8, and 




11) 


SO2C1-C10 alkyl. 



said alkyl, ar^, cycloalkyl, and heterocyclyl is opticmally substititted i^th oD&i two or 
20 tfaieenibstituents 8eii8(^dfrQiiiR^; 



25 



30 



R5is: 




:i) 


(C=O)aObCi-Ci0 alkyl. 


2) 


(6=0)a0baryl, 


3) 


C2-C10 alkenyl, . 


4) 


C2-C10 alkynyl, 


5) 


(C=0)aOb heteropyclyl. 


6) 


CO2H. 


7) 


halo. 


8) 


CN, 


9) 


QH, 


10) : 


ObCi-C6 perfluorbalkyl. 
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li) Pa((>0)bNR7R8, 

•.' • 12) 0X0, 

13) CHO, 

14) (N=0)R7R8,or 

5 15) (C=0)aObC3-C8 cycldalkyl, 

said aUcyl, aryl, alkefoyl, alkjuyl, heterocyclyl^ and cycloalkyl optionally substitatied 
with one, two or three substituents sdcK^ fro 

r6 is selected from: . 



10 '\ 


1) 


(C=0)iOs(Gi-Cio)aIkyl, wherean r and s aie independently D or 1, 




2) 


Or(CiTC3)peifluoroaIl!yl, wheran ris 0 GT 1, 




3) 


0X0, 




4) 


OH,- . .'. ■ 




5) 


halo,- ■ ■ . 


15 


6) 


■ .:gn,. ^ 






(C2-Gi0)alkenyi, 




8) 


(C2-Clo)alkynj^. 




9) 


((><))iOs(C3-C6)cycioaikyi, 




16) 


(C^))iOs(C0<^)aIkyl«i»Taryl, 


20 


11) 


((><)^g(Q)-C6)alkyleni6-heterocyclyl, 




12) 






13) 


C(0)Ra 






(CQ-C6)^lene-C02R^ 




15) 




25/ 


16) 


(Co<l6)aj*5^1efte-<?p2H, and 




17) 


•C(0)N(Rb)2, r 



said alkyl, alkenyl, alkynyl, cydoalkyl, aryl, and heterpcyclyl is optionaily substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)aIIcpxy, halo^, CO2H, 
CW, 0(C==0)Ci-C6 alkyl, o}^^^ 

■ 30'/ 



R7 andR8 are independently selected from: 

".'.'.•■D ■■ H, \ 

2) (C=O)ObCi-Ci0 alkyl, 

3) .. (C=0)ObC3-C8 cycloalkyl, 
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\v==u^Lq3iieterocyciyi, 




6) 


Cl-ClOalkyl. 




7) 


aiyl. 


5 


8) 


C2-Cio alkenyl. 




9) 


C2-C1O allcynyl. 




10) 


heterocyclyl, 




11) 


CsrCg cycloalkyl, 




12) 




10 


13) 


(C=p)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
with one, two or thiee substituents selected 

R7 aiid r8 can be taken togeth^ with the nitrogen to which liiey ate attached to fonn 
15 a monocyclic or bicyclic heterocycle with 5^7 memb^s in each nng and optionally • 
containing, in addition to the nitrogen, one or two additional het^atoms selected 
' fromN, O and S, said mqnocylctc or bicyclic heterocycle optionally substitiked with 
one, two; or tiiree substituents selected £rbm R^; 

20 R^is (Ci-<::6)aBcyI,(C3-<::6)cyclbaUEyl, a^^ 

Rbis H,(Ci^C6)aDcyl,aryl,hetaxx5yclyl,(C3-C6^^^ 
(C=0)Ci-C6 alkyl or S(0)2R^. 

25 4. The compound according to Claim 3» or the phainna^ 

iicceptable salt or stereoisomer thi^reof, wherein Rl is selected froxi: (CirC6)alkyl, 

aryl and benzyl, optionally substituted witih one to three substituents sel^cled &om 

• ".r5. ' • • ' ■' 

30 5. The compound according to Claim 3, or the phamiaceutically 

acceptable salt or stereoisomer thereof, wherein Rl is benzyl, optionally substituted 
with one to three substituents selected firom R5; r2 is C2-C6-alkyr and R2' is H. 

6i A compound of the Foqnula m. 
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O 




or a phaima(^uticaUy acceptable salt or steieoisomer tbei^ 
.ais ..-Oorl; ■ . 
/b'is ; 'Oor-l; 
' .5 in is 0,1, or 2; 

nis Oto 2; • ' ' 
uis 2,3, 4 or 5; 

R1 is selected from: 

:;-'.ip;' \ 1) Ji, 

2) Ci-Cioalkyl, . 
/3) aryi, - 

" ■ / 4) C2-Gio alkeiiyl, 
;. • - ... 5) C2-C10 alkynyl, 

.15 6) Ci-Qs perfluoroalkyl, . .. 

7) C1-C6 aralkyl, 
. 8)' CsrCg cycloalkyi, and ,: 
. ^ 9) heterbcyciyl, 

. said a]^l, aiyU alkeiiyl, alk^ 
2a . ..substituted vdth one oir 

R2 anid are independ^tly selected 

V ■ .i>, ;;h,- ■ . 

2) (C=O)a0bCl-Cip?JkyV 

25 3) (C=0)aObaryi, 

. 4) (CsO)aObC2-Cl0aikenyl. 

5) (<i=0)aObC2-Cio alkynyl. 

6) CO2H, . 

7) C1-C6 perflubro^li^l. 
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8) (C=0)aObC3-C8 cycloaikyl, 

9) (C=0)aObheterocyclyl, 

10) S02NR7R8,and 

11) SOaCi-Cioalkyl, 

5 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or nioite substituents selecited froni R5; o 

r2 and r2\ are combined to fonn -(CH2)^^ 

optionally replaced by a moiety selected from O, S(0)in» -NC(0)t/ and-I^(Rt>)^^^^^ arid 
10 wherein the ring formed when R^ and r2* are combined is optionally substtifai(?d with 
one, two or three substituents selected f5rom r5; 

R3 and R3' are independently selected from: 





1) 




.15 


2) 


(C=O)aObCi-Ci0 alkyl. 




"3) 


(C=0)aObaryl, 




4) 


(C=Q)aC)bC2<JlO alkesnyl. 




.5) 


(C^))aObC2-ClO alkynyl. 




6) 


CO2H, 


20 


7). 


C1-C6 petfluoroall^l, 




8) 


(C=0)aObC3-C8 cycloalkyl. 




9) 


(CssO)aObheterocyciyl, 




10) 


S02NR7R8,and 




id; 


S02Ci-Cio alkyl, 



25 . said alkyl, aryl, alkenyU alkynyl, cycloalkyl, and hetOTJcybiyl is pptipnally substituted 
with one or more substituents selected from r5; 

or R3 arid R3 * along with the nitrogen to which they are arched are combined to 
-N- 




Q 

form ring ^- — ^ which is a 5-12 membered nitrogen-containiiig heterocycle, which 
30 is optionally substituted with from oiie to six groups and which optionally 
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incoporates £roin one to two additional heteipatoms, selected from N, O and S in the 
heterocycle ring; 



. 5 1) (C=iO)aObCl-ClOalkyl, 





2) (C=0)aObaryl, 

3) (C=0)aObC2-ClO allcenyl, 

4) (C=0)aPbC2-ClO alkynyl* 

5) cdzH, 



10.. 6) halo, 



8) ObCi-G6 pCTfliioroalkyl, 

9) (C=<))aNR7R8» 

- Id)- cn; . 

: 15 il) ((>0)aPbC^-C8cydoalIsyl, 

12) (0=Q)aObheterocyclyl, 

13) SOiNR7R8,.and 

14) SpzCi-Cio alkyl, , " . . 
said aikyl, aiyl^ alkenyl/alkyhyl, cycloallc^, andheteiocyclyl is.x>ptionany substituted 

20 with one or moiesubstituents selected from RS; 



4) e2-Cio alkynyl, 

5) (C=0)aObheterocyclyl, 

6) CO2H, 

7) halo, 

8) CN, 

9) OH, 

10) ObCpC6 perfluoroalkyl, . 

11) Oa(C=:0)bNR7R8, .. 

12) 0x0, 



R5is: 



25 



1) 
3) 
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13) .. CHO, ■■. 

14) (N=0)R7R8,or , - 

15) (C=0)aObC3-C8 cycloalkyl, 

said alkyl, aiyl, alkenyl, alkynyl, heterocyclyl, and cycloall^l optionally substitiited 
5 vdlh one or more substituents selected ftpm R6; 

R6 is selected from: 

.1) (C=0)rOs(Ci-Cio)dkyljWhei»in:Tmd8ar^^ 

2) Or(Ci-C3)peifluoroaIkyl, whap^risOor 1, 

10 3) (Co-(^)a&yleo.t-SiO)a^^i^ 

4) oxo, 

■ 5):.' OH, . • ^- . '' • 

6) halo, 

7) CN, •• 

is 8) (C=0^s(C2-ClO)alkenyl, 

. 9) (C=6)rOs(C2<:iO)alk5^yl. 

10) (C=0)i6s(C3-<:i6)cycloalkyl, . 
n) / (C><))iPg(Co-G6)alfcyl^^ 

12) (O:i0)r0s(C()-C6)alkyl^ . . ; 

20 13) (<>O)rGs(C0-C6)aDcylene-N(Rb)2, 

14) C(0)Ra 

15) (Co-C6)alkylene-C62R^ 

16) C(p)H. 

17) (Co-C6)aikylene<:02H,. and 
25 : 18) C(0)tJ<JRb)2v 

said alkyl, iOkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optioilally isubstituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alkoxy, halogei^ CO2H, 
CN, 0(C=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 

30 R7 and R8 are indepeh<tently selected from: 

1) H, 

2) (C=0)ObCi-Cio alkyl, 

3) (C=0)ObC3-G8 cycloalkyl, 

4) (C=0)ObaryI. 



WO63/050122 



PCT/ns62A^B487 



5) (C=0)Obhet^ocyclyl, 

6) di-Cio alkyl, 

■ -T)- '-aryl,. 
8) C2-G10 alkenyl, 

5. . 9) C2-C10 allgaiyl, 

10) heteroeyclyl, 

11) C3-G8 cycloalkyl, 
li) S02Ra.and 

13) (O=0)NRb2, 

10 . -said ^kyl, cyciosdkyl, aryl, heterocylyl; alkenji, and alfcyniyl is optiomdly isubstjtated 
with ohe or morel substitue^ 

R7 and RS can be taken togetho: with tiie nitrog^ to which they are attached to form 
a moiiocyclic or bicyclic heterbcycle with. 5-7 ihembds in eat* ring md optionally 
15 contaifiing, in dddition.to the ioitrogen, one or two additional heteroatoins selected 
from N, p and S, said mbnocyldc oirBicycUc h 
d&e or m.or6 substituents selected firomR^; 



20 



R^is ."(Ci<!6)alkyl, (C^-C6)cycioalkyl^ 

Rb is H, (Ci-C6)alkyl, aryl, heteroeyclyl, (C3rC6)cycloalk)^, (G=0)0Ci<:6 alkyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra. 



7. Thecon^Kiundof Claim6, or apharmaceuticaUy a^ 
!2S salt or stereoisomer ^eteofi wherem^ 

ais Obf 1;- .. . 

bis Oor 1; 

mis 0, 1, or2; 

30 his 0to2; 

Rl is selected from: 

• ■ 1) H, 

2) Ci-Cio all?yl. 
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3) aryU 

4) Ci-C6 aralkyl, 

5) C3-C8 cycloalkyl, and 

6) heterocyclyl. 




5 said alkyl, aryl, cycloalkyl, aralkyl aM heterocyclyl is optionally substitiit&d with 



one, two or tiiiree substituents selected £rom R^; 



and R2' axe independraitly selected irom: 



; ■ 1) ,.H, :'■ . "\- ... 

10 2) (C=0)abbCi-Ci6 alk]^, 

3) (0=0)aObaiyI, . 
/'■ 4) •■ C02lt- 

5) Ci-C6p©ifluoroaikyl, . 

6) (C=0)aObC3-C8 cycloallqrl, and 
15 7) (C=0)aObhetfflrpcyclyl, 

said ail^l, aryi, cyclqallqri, and heterocyclyl is optionally isubstitiated yiith one, two or 
tiuee substituents selected from R-3; 



R3 and R3'. ane independently selected firom: 



20 


1) 


H, 




2) 


(C=q)aObCi^Cio alkyl. 




3) 


(C=0)aObaryl, 




4) 


(G=0)aObC2-ClO alkenyl, 




5) . 


(G=0>aObG2-GiO alkyriyl. 


25 


6) 


CO2H, 




7) 


Ci-Cg perfluoroalkyl, 




8) 


(C=0)aObC3-C8 cycloalkyl. 




9) 


(C=0)aObheterocyclyl, 



10) SO2NR7R8, and 
30 11) SdzCi-Cio alkyl, ^ 

said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted, 
ydth one, two or three substituoits selected ftoni R^; 
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or K3 and R3 ' along with fiie nitrogen to which they are attached are combined to 



I 




Q 

fonnnnig wWchis a542memberednita)gen^ 

is ojptionally substituted with from one to six groups and which optionally 
incoporates from one to two additional hetesroatoms, selected from N, O and 3 in the 
5 hetenx^yde ring; 

; R4 is indep^dkitly selected f^ 





1) 

2) 


(Op)aObCi-Ci6 alkyl, 
(C=0)aObaryl, 




3) 


cb2H, 




4) 


halo, .. 




5) 


:;0H, 




6) 


Obdl-Cg perfluoroalkyl, 
(Cs=0)aNR7R8, 


15 . 


8) 


GN, 




9) 


(C=0)aObheterocYclyl, 




. 10) 


S02NR7r8 and 




11) 


S02Ci-eio alkyl, 



said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted wife one, two or 
20 three substituente selected from r5; 



R5 



is: 





1) 


(C=0)aObCi<:io alkyl. 




. .2) 


(C=0)aObaryl, 


25 


3) 


C2-C1O alkenyl. 




■ 4) 


C2-C10 alkynyl. 




5) 


(C=0)aOb heterocyclyl. 




6) 


CO2H. 




7) 


halo, 


30 


• 8) 


CN, 




9) 


OH, 




10) 


ObCi-C6 perfluoroaikyl. 
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11) Oa(C=0)bNR7R8i 

12) 0X0, ■ 

•13) CRO, • • 

14) (N=o)R7R8,or .^r':^ ./ \ 

5 15) (C=6)aObC3-G8 cycloaliyl, 

said alk3d, aryl, alkenyl, alkynyl, hesteiocyclyl, and cycloalkyl optionally substituted 
with one, two or three substituents selected frbm R^; 

R6 is selected from: 





3) 


6x0, 




4) 

5) 


OH, 
halOi 


15 


6) 


CN. 




7) 


(C2-Clo)aillcenyl, 




8) 


(C2-ClO)alkyn54, 




9) 


(C=0)rOs(C3-(D6)cycldalkyl, 




10) 


(C==<))iOs(Co-C6)alkylen&-aryl, 


20 


11) 


(C=iO)iOs(Co-C6)alkyiene-heterocyclyl, 




12) 


(O=9)rOs(C0-C6)alkylene.N(Rb)2, 




. 13) 


C(0)Ra, 






(Go-C6)aIkyiene-JCP2R*, 




15) 


C(0)H, 


25 


16) 


(C0-C6)aikylene<:O2H, and ' 




.17) 


G(0)N(Rb)2, 



s^d allq'l, alkenyl, Alkynyl, 6ycloalkyl, aryl, and hetarbcyclyl is optionally substituted 
wi& up to three substituents selected froin Rb, OI^ (Ci-C6)alkoxyvh^ 
CN, 0((M))Gi-C6 alkyl, 0X0, and N(Rb)2; 

.30 

R7 and r8 are independratly selected from: 



10 



1) 
2) 



C>i(Ci-G3)p»£luoioalkyl, whearduaris 0 or 1, 




'Qor i; ; 



1) H. 

2) (C=O)dbCi-Gi0 alkyl, 

3) CC=P)ObC3-C8 cycloalkyl. 
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V 


(C=0)Ubaryl> 




5) 


(.cj=ojuijneterocyciyi. 




6) 


CiH^iodkyl, 




7) 


aryl, 


'5. • 


8) 


C2-G10 alkenyl, 




9) 


G2-C1O alkynyl, 




10) 


heterocyclyl, 




11) 


C3-G8 cycloalkyl. 




12) 


S02R^and 


10 


13) 


(C=0)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
ydfh one, two or three substitu 

. R7 aiid R8 can be tiaken together with the.iiiixogen to which tii6y are attached to foim 
15 . a monocyclic or bicyclic heteix)cycle with 5-7 members in each ring and optionally 

containing, in addition, to the nitrogen, one or tWo additional heteroatoms selected 

from NjO and S, said monocyldc or bicycKch^ 

one, two or three substituents selecte 

20 R^is (Ci-C6)alkyli (C3TC6)cycloalkyl, ary^^ 

Ri>is H,(Ci-C6)alkyl, ar^^^ 
(C=0)Ci<;6 alkyl or S(0)^^^^ 

. 25. 8. ITie compoimd according to Qaim 7, Or the pharnoi^ 

acceptable salt or stereoisomer thereof , wherein Rl is selected frpni: (Ci-C6)alkyl, 

aryl and beinzyl, optionally substituted with one to three substituents selected from 

30 9. The compound according to Qaim 7, or the phannaceuti 

acceptable salt or stereoisomer thereof, wherein Rl is benzyl, optionaDy substitu^^ 
with one to three substituents selected froria R5; R2 is e2-G5-alkyl and R2' is H. . 

10. A compound which is: 
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3-benzyl-2-(l-{ (4-bromobeiizyl)[2-(dimethylaniin^^^ 
d]pyriinidm-4(3H)-one 

or a phaimaceuticaUy acceptable salt or steieoispm^ 

11. AcompoimdwWchisselectedfiom^^ 
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; • : if ; • : 
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R2' R^ R®! 
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. • I- . • • 








R* 






Bn 


. Et 


H 




; Bn 


Et 


H 






Bn 


Et 


H 






Bn 


.;_ Et 


H 






Bn 


Et 


H 
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or a.phainnaceuticaUy acc^table salt or stereoisomer th^»of. 



12. A pharmaceutical composition that is comprised of a 
5 compound in aocbidance with Claim 1 and a phannaceutically acceptable cani^. 
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13. A method of treating or preventing cancer in am 
of such treatment that is comprised of administering to said mamnial a therapeutically 
effective amount of a compomid of Cl^ 

5 14. A method of treating cancer or preventing cancer in accordance 

with Claim 13 wherein the cancer is selected from cancers of the brain, genitourinary 
tract, lymphatic system, stonaach, larynx and lung. 

15. A method of treating or preventing cancer in accordance with 
10 . Claim 13 wherein the cancer is selected ftom histiocytic lymphoma, lung 

adenocarcinoma, small cell lung cancers, pancreatic cancer, gioblastomas and breast 
carcinoma. 

16. AprocessforihaMngapharniaceutica^^ 

15 comprises combining a compound of Claim 1 with a pharmaceutically acceptable 
carrier. 

17. Ihe congppsitibn of Claim 11 further comprising a second 
compound selected firon^: 

20 1) an estrogen receptor modulator, 

2) an androgen receptor modulator, 

3) a retinoid receptor modulator, 

4) iacytotoxic agents 

5) an antiproliferative agent, 
25 / 6) a prenyl-protein transfer 

7) m HNlG-CoA reductase inhibitor, 
.8) m HIV protease inhibitor, , 

9) a reverse transcriptase inhibitor, 

10) an angiogenesis inhibitor, 
30 . 11) a PPAR-Y agonist, and 

12) a ?PAR-5 agonists. 

18. The composition of Claim 17, wherein the second compound is 
an angiogenesis irihibitor selected fix)ni the gr^ 



- 148- 



wo 03/050122 



PGT/US02/38487 



10 



inhibitor, an inhibitor of epidermal-derived growth factor, an inhibitor of fibroblast- 
derived growth factor, an inhibitor of platelet derived growth factor, an MMP 
inhibitor, an integrin blocker, interferon-o, interleukm-12, pentosan polysulf ate, a 
cyclooxygenase inhibitor, carboxyamidotriazolej combretastatin A-4, squalamine, 
6-0-(chloroacetylK:aibonyl)-fiimagillol, thalidomide, angiostatin, trpponiij-l, and 
ah antibody to VEGF. 

19. The composition of Claim 17, wherein the second compound is 
an estrogen receptor modulator selected from tanaoxifen and raloxifene. 

20. A method of treating cancer which comprises administering a : 
iherapeuticaUy effective aniount of a 

radiation therapy. 

IS 21. A niethod of treating or preventing cmqert^ 

admiiistering a therapeutically effective amount of a compound of Qaim 1 in 
combination with a compound selected fit>m: 

1) an estrogen re^^sptor modulator, 

2) an androgen receptor modulator^ 
20 3) a retinoid receptor modulator, 

4) a cytotoxic agent, 

5) m antiproliferative agbnt, 

6) a prehyl-protein transferase inhibitor, 

7) an HMG-CoA reductase inhibitor, 
25 8) an mV protease inhibitor, 

9) . a reverse transcriptase inhibitor, 

10) an angiogenesis inhibitor, 

1 1) an inhibitor of inherent mullidrag resistance, 

12) an aiiti-emetic agent, 

30 13) an agent useful in the treatment of anemia, 

14) an agent useful in the treatment of neutropenia, and 

15) M immuhologic^nhancing drujg. 
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22. A method of treating cancer that comprises administering a 
therapeutically effective amount of a compound of Claim 1 in conibinadon with 
radiation therapy and a compound selected firom: 

I) an estrogen receptor modiilator, 
5 2) an androgen receptor modulator, 

3) a retinoid receptor modulator, 

4) a cytotoxic agent, 

5) an antiproliferative agent, 

6) a prenyl-protein transferase inhibitor, 
10 \ 7) an HMG-CoA reductase inhibitor, 

8). an HIV protease inhibitor, 
• 9) a reverse transcriptase inhibitor, 

10) an angipgenesis inhibitor, 

II) an inhibitor of inhierBnt mu^^ 
15 12) an anti-emetic agent, . 

13) an agent useful in the treatment of anemia, 

14) an agent useM in the treatment of n^ 

15) an immunologic-enhandfig drag. 

20 23. A niethod of tTMting or preventing cancer wWchcona 

administering a therapeutically effective amount of a compound of Claim 1 aiid : 
. paclitaxel or trastuzumab. 

. . . 24. A method of treating or preventing cancer which com 
25 adEninistering a therapeutically effective aniount of a compound of Claim 1 and a 
GPnb/nia antagonist. 

25 . The method of Claim 24 wherein the GPIIbynia antfi^onist is 

tirofiban. 

30' ' , 

26. Amethodof treating or preventing cancer which comprises 
administering a therapeutically effective amou^^ 
combination with a COX-2 inhibitor. 
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27. Amethodof moddatingimtoticspj^ 
comprises admimsiterihg a^en^eutically efiSeictive amount of a coii^fnind of Clauo 



5 28. A method of inMbiting die mitotic Idhesm 

compisiBS administedng a therapeiiticaUy effective amount of a compound of Claim 

1. . • .. • . ■ ' . ' ■ • • 
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Fraley,. Mark Ev 
Hartinah^ George D, ■ 

<120>. MiTOtiG imiEsnr i^ 



<13d> 20996Y • . 

<150> 60/338>380 • . 

<151> 2001-'i2--06. . 

<L60>^2 . ' • ■ • • ■ 

<170> FastSEQ for Windows Ve^siori .4.0 

<210>1. ■■ *" 
<211:> 42 ■ 
<:2I2> DNA 

<213> Artificial Sequence . 

<i220> • . V . 

-ic223> Goic5)ietely 

';<4oo> 1 - . ■ • ' ''r, 

gcaacg^tta atatggcgtc gcagccaaat tcgtctgcga ag 42 

<2l6>. 2 ■ ■' ■ 

■<2ii> 60 . : ^ ■ 

<212>'pNA • ■ 

<213> Artificial Sequence 

<220> 

<223> Compietely Synthetic Oligonucleotide 
<4d0>-2'- ; • 

gcaacgctcg agfccagtgat gatggtggtg atigctgattc acttcaggct tattcaatat 60 
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